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PREFACE TO THE EIGHTH EDITION 

In this edition the nnatomic*il noinendiiturc lias been brought up to date 
in accordance wth the Nonmia Anatomica Pans (NA.P ), tppTo\ ed there by 
the International Congress of Anatomists m 1955, and revised by the Inter- 
national Congress of Anatomists in New York in lOCO The approximate 
metric equivalents of the impcnal weights and measures are mcluded m the 
text The book lias been thoroughly revised so as to embrace the important 
advances in medicine made during the last four >ears, and sections which 
have become obsolete have been deleted 

Neiv articles have been vmtten on the following subjects Pulmonarj 
alveolar proteinosis, pulmonary hxmosiderosis, a low salt, low calorie diet, 
non mercurial diuretics, percutaneous renal biopsy, the macrocj-tic anaemias, 
immunisation of infants and children, subacromial bursitis, generalised 
scleroderma, phenylketonuria, “ maple syrup urine disease,” IVeber Christian 
disease, sex determination, and cjainide poisoning 

The collagen diseases have been awarded the distmction of a separate 
clmpter 

The sections on the nephrotic syndrome, Haslumoto’s disease, and the 
testes have been largely or entirely re wnlten The treatment of diarrhcca, 
lOTiertcnsion, migraine and leprosy has been recast 

Notes have been added on the following subjects The Zollioger-EUison 
syndrome, the Sliwnchman sweat test, the Ileaf multiple puncture test, 
xinvlaleiaV emphysema, unilateral renal lesions m liwertension, the Be*old 
Tcilex, pulseless disease, tlie nrtiflcial kidney, palinaromie rheumatism, the 
Waaler Rose test, I^mefclter’s syndrome, and Turner's syndrome 

Other a^itions include the thciapcotic use of about forty new prepara 
tions Seven figures have been omitted from the text and seven new ones 
added 

I am grateful to Dr P. II rnedlondcr for revising his chapter on Water 
and Electrolj'tic Balance I vvisli to express my thanks to my publishers, 
Messrs J and A Churchill, for their ready assistance m preparmg this 
edition Jlr J Rivers and Mr John A Rivers have given me great help and 
facilitated live numerous changes in the text and figures made throughout 
the book Mj secretarj , Miss E G Smyth, has made many valuable sug- 
gestions and cnticisms She has also prepari^ the manuscript for the press 
and assisted in the proof reading Air H J Shields has agam kindlj prepared 
the index of the book 


London 
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PREFACE TO THE FIRST EDITION 

It has been my endeavour to produce a text book of medicine which is 
not too long for the use of the student preparing for his final examination 
and which will nko be of assistance to the general practittoncr Tlie ideal 
oimed at has been to include the essentials of medicine end to omit all ex 
traneous matter, to give the student a clear account of the essential features 
of each disease desenbed, and to supply the practitioner >vitb information ns 
to the inN’estigations required to establish the diagnosis in anyparticular 
disease, together with an up to-date account of a definite Ime of treatment 

Special attention is directed to elioical findings Sc\'cral detailed diet 
sheets are gi%en, such as those suitable for the treatment of pneumonli, 
typhoid fever, diabetes, nephritis gastnc ulcer, obesity, constipation, etc 
The appropriate dosage, prescnplions and methods of adnunistmtion of dnigs 
arc included in the treatment sections of the various diseases, over one hundred 
prescriptions being given in full No effort has been spar^ to bring cverj 
article up to date, to illustrate them with explanatory diagrams, figures and 
temperature charts, and to connect them with cross references A senes of 
diagrams, illustrating the anatomy and pbj'siology of the parts concerned, 
has been introduced into the chapter dealing with nervous diseases, so that 
this difficult brancli of medicme may be more easily understood The old 
anatomical terminology has been employed, but n glossary showing the 
correspondmg terms in the mtenmtional {B^j\ ) nomenclature Is included 
at the beginnmg of the book 

It is still the duty of the general physician, attached to the teaching stall 
of a general hospital, to care for patients suffering from most branches of 
medical diseases and to instruct students m the symptoms, signs and treat* 
ment of such diseases Such is the reply, if reply be needed, to the criticism 
that the day of the one man text book has pass^ If this is so, it could be 
argued that no single physician should be allowed to teach general medicine 
and have charge of general medical wards 

Psychological and Dermatological medicine liav e not been Included They 
are highly specialised subjects, wluch are not dealt with in the general medical 
wards of a hospital It Is true tiiat the student and practitioner must hav e n 
working knowledge of these branches of medicine, but this is best acquired 
from practical experience In the special departments of a general hospital 
Infectious fevers hove been mcluded, ns they frequently cause difficulty In 
the diagnosis of other medical diseases, nod they ore so important in general 
practice Apart from this, the diseases desenbed are those treated in the 
medical war^ of a general hospital 

Tins book is largdy based upon personal expenence in hospital and priv-ate 
practice, and 1 am indebted first of all to my teacdiers, and secondly to the 
authors of the numerous books and articles which I have read I should like 
to ocknowicdge them in detail, but space does not permit, and I take this 
opportunity of tluinking them all for the information they tmve put before 
the medical profession 

It is a great pleasure to express my gratitude to Dr Lee Lander, who has 
read the typesenpt and made valuable suggestions and alterations The 
publishers of this volume have rendered me every facility and assutance. 
they liave been patient during the five years it has taken me to write and 
rewrite tlic manuscript, and I cannot thank ttiem sufficiently for their help 
and courtesy 

G E BEAUMONT 

IxiVDov, 1032 
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CHAPTER I 

THE ALIMENTARY SYSTEM 

Introductory Special m% estigations are required in the elucidation 
of many of the diseases of the alimentary sj stem These include test 
meals opaque meals and enemata, gastroscopy, tests for pancreatic 
and hepatic efficiency, cholecystography, and bacteriological and 
chemical examination of the feces 

THE MOUTH AND PHARYNX 
Clngivitis 

Definition Inflammation of the gums There are three varieties 
Marginal, general and ulcerative These will be considered separately 

Marginal Glngivibs 

Etiology Marginal gingiMtis is associated with mouth breathing, 
lack of efficient mastication and cleanliness of the gums, and the use 
of hard tooth brushes and tooth picks 

Chnical Findings The patient may complain of bleeding or soreness 
of the gums on brushing the teeth Tlie gums arc red and swollen at 
theip margins, or they may be retracted around the teeth Pus may be 
squeezed from between the gums and teeth 

Treatment The causes of mouth breatlnng should be eradicated 
if possible Tartar should be removed from the teeth, and the gums 
massaged with the fingers towards the teeth, night and morning The 
tooth brush should be small and soft, and no gritty powder used A 
mouth wash of milk of magnesia should be used at night 

General GiDgivtUs 

Etiology General gingivitis may be caused by drugs such ns 
mercury or lead, or result from ill fitting dentures and inattention to 
the teeth It may also occur during pregnancy, in scurvy, or in 
association with any severe illness 

Clinical Findings The gums are red, swollen sore and bleed on 
pressure A blue Ime may be seen m Icatl poisoning 

Treatment This is as for marginal gingivitis In scorbutic or pre 
scorbutic conditions, as judged by urine tests, vitamin C should be given 
until the patient is saturated TOie imtial dose is ascorbic acid tab 
50 mg , 2 1 1 d followed after a few days by 50 mg b i d 

Ulcerative Gingivitis 

Etiology Ulcerative gingiutis is 'issociated with the B Jusifonms 
and the Treponema rinceiih Pyogenic organisms may also be present 
Clinical Findings There is an acute infection, often with pyrexia 

»E*ni05T‘8 JIIDICBH. 1 I 
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The gums are painful and swollen Sloughing may occur and the teeth 
fall out The infection may spread to the tonsils or pharynx 

Treatment The ulcer*? should be pamted with a solution of Iki 
arsenical 00 m (0 ml), tnc ipecac 00 m (6 ml ), gljcenn COm (4 ml) 
and, m addition, a mouth wash sucli as gargarisma pot clilorat should 
be used frequently Good results have been obtained m some cases by 
the oral administmtion of mcotmic acid tab 50 mg 1 five times daily 
for 10 days A penicillin lozenge may be placed betu een the alTccted 
area of the gum and the cheek, and allowed to dissolv e, every hour for 
8 doses, or the gum may be sprayed with a peni cillin solution (1,000 
units per ml ) every 2 hours In severe cases the best result is obtained 
by the intramuscular injection of 300,000 umts of a procaine pemciUin 
every mormng and evenmg for 5 days 

Pyorrhcea Alveolans 

This may be a more advanced stage of marginal gingivitis or occur 
independently There is mfiammation of the periodontal membrane 
around the tooth root, and later rarefying osteitis of the alveolar 
margin iSo specific causative organism has been found, but streptococci 
and V anous anaerobes are usually present Innumerable ills hnv c been 
attributed to pyorrhcea, from mild degrees of ill health to crippling 
attacks of rheumatism and fatal illnesses such ns baclerjal endocarditis 
However this may be, pyorrhoea should be adequately treated by a 
dental surgeon, but wholesale extractions for marginal gingivitis are to 
be deprecated 

Dental Abscesses 

The Alveolar AOtcess This may result cither from dental canes 
lending to inflammation and death of the pulp of the tooth, or from 
penodontitis The abscess is painful 

The Small Apical Abscess This is usually due to infection of the 
pulp in a crown^ or carious tooth There is no actual pus present, but 
a small granulomatous mass, which often causes no local symptoms, 
is reveal^ bj \ raj examination The focal infection is considered to be 
etiologically connected with numerous diseases, such as rheumatism, 
tbmmbn ^blfihijxs migcana, Iwcteml «aflftcardiJUa> unexplained pyrexia v 
etc 

The offending tooth should be extracted 
Halitosis 

Definition Offensive breath 

Etiology Halitosis may be due to numerous causes, such as chrome 
tonsillitis, pjorrhoea, infection of the antra or adenoids, chronic 
gastritis, bronchiectasis, etc 


Stomatitis 

Definition Inflammation of the mucous membrane lining Uic 
mouth Six V aneties are described 
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Catarrhal (Simple) Stomatitis 

Etiology Catarrhal stomatibs may be due to local causes, such as 
a sharp tootli, \ery hot food, or ovct smoking It may also result from 
drugb, such as mercury, iodides, bismuth or arsenic, and it is also found 
m prolonged fevers and in cachectic conditions 

Clinical Findings The patient complains of salivation, a bad taste 
and a sensation of heat in the mouth 

Treatment The cause should be removed if possible, and a mouth 
wash of pot pennang 1 m 8,000 m water used frequently 

Aphthous Stomatitis 
{Dyspeptic Ulceration) 

Etiology Aphthous stomatitis may be associated with debility or 
gastro intestmal disturbances The cause is unknown 

Cbmcal Findmgs The patient is usually a woman There is pam 
m the mouth, chiefly on mastication Small round or oval red areas 
are seen which rapidly ulcerate They vary m size from a pin s head 
to a split pea, and usually occur inside the cheek, under the tongue, or 
on the gums They frequently recur 

Treatment The ulcers should be touched with hydrogen peroxide 
with 5 parts of warm water, used Corlan pellets (hydrocortisone 
hemisucanate sodium), 2 5 mg , may be dissolved in the mouth adjacent 
to the ulcer, one pellet 8 or 4 times a day 

Ulcerative Stomatitis 

Etiology Ulcerative stomatitis may be due to blood diseases such 
as acute leukaemia and agranulocytosis or to infection with Vmcent’s 
organisms In the latter case the ulceration is usually associated with 
debilitatmg diseases, such as dysentery and scurvy in adults, and 
measles and diphtheria in children 

Clinical Fmdings The condition is the same as that described on 
p 1 , the cheeks, tongue and other parts of the mouth may be involved 
Treatment This depends upon the cause and is described under 
the headings acute leukseraia, agranulocytosis and ulcerative gmgivitis 

Parasitic Stomatitis 
{Thrush) 

Etiology Tlirush is caused by the fungus Candida albicans 
Clinical Fmdings The patient is usually an infant, or an adult who 
IS very debilitated from diseases such esdysentery, tuberculosis, typhoid 
fever or cancer Whitish patches occur on the gums cheeks and tongue, 
and may spread to the pliarynx, nose, larynx ccsophagus and stomach 
Treatment Feedmg bottles should be kept scrupulously clean and 
“ comforters ” forbidden Gtycerinum boracis should be sparingly 
applied on gauze to the patches after each feed (boric acid poisoning 
may occur in an infant if excessive amounts are used) Alternatively, 
a 1 % aqueous solution of gentian violet may be applied on gauze 1 1 d 



THE ALIMENTARY SYSTEM 


for 8 or 4 daj s IVeatment m adults is mainly that necessary for the 
debihtating condition 

Gangrenous Stomatitis 
(Concrum Om Noma) 

Etiology The treponeme and fusiform bacillus of Vincent are 
usual!} present 

Chnical Findmgs The patient is usually a child who is aeiy 
debilitated owing to measles, diphtheria, scarlet fever or whooping- 
cough Pain IS noticed in the mouth, and an ulcer is seen on the inner 
side of the cheek which may rapidly spread and perforate the cheek. 
There is oedema of the face, and the gums or jaw may be similarly 
affected The temperature is usually high, and death frequentl} follows 
from toxseroia or bronchopneuraoma 

Treatment. A course of three hourly intramuscular injections of 
crystnllme pemciUm should be given, using 5,000 units for every jeor 
of the child’s age 

Veslcutar Stomatitis 

Etiology Tins may be a manifestation of herpes, when it is known 
as herpetic stomatitis or herpes buccalis The herpetic eruption mo} be 
limited to half of the hard palate or involve the tongue, gums and cheek, 
on one or both sides There is malaise, and pain both inside and outside 
the mouth, especially on mastication The vesicles arc situated on an 
mflamed base of mucous membrane 

In foot and mouth disease, which rarely affects man, aesicular 
stomatitis (epizootic stomatitis) may occur 

Treatment A mouth wash of glj cerm tlijinol co (B P.C }, diluted 
with 5 parts of w arm water, should be used 

The Stevens-Johnson Syndrome 

{Erythema exudativum tnulUforme buUosum tcUh eonjttncUoilie and 
siomalitis) 

This syndrome is characterised by stomatitis, conjunctmlis, a bullous 
skin rash and fei cr In some cases there is urethritis and balanitis The 
cause IS unknomi. It is most commonly met with in males under the 
age of 20 years Loss of Msion may result from comeal ulceration or 
deeply seated ocular mllammation The rash tends toha\ c a peripheral 
distribution and maj be rmstaken for small pox 

Tteatment. Pro«imc peniciUm, 800,000 units, should be injected 
intramuscularly morning and evening, and tab sulphamerazme 0 5 G , 

2 tabs gn cn by mouth ever} 4 hours for 7 to 10 da} s One per cent 
h}drocottisone e}e drops, 2 drops m each c}e eiery 2 hours, may be 
helpful, together with intramuscular injections of 25 i u A 17111 (corti 
cotropm) Cl cry 6 hours for 4 or 6 daj's, the dose being then tapered off 
during the next week 

Bchfet’s Syndrome 

This appears to be allied to the Stevens Johnson s}'ndronic It is 
characterise by recurrent genital and oral ulceration, with lesions of 
the anterior chamber of the eye II occurs chiefly m the Eastern 
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Mediterranean area Tlie eyes may be sore and painful and eventually 
blindness may ensue There is a tendency for spontaneous reco\ery 
and relapses In some instances the central nervous system is in\ olved, 
with headache, vertigo and diplopia Shm lesions, arthritis, thromho 
phlebitis and cellulitis may also occur Antibiotics arc of no avail In 
one of my cases a favourable result occured after protein shock therapy, 
100 millions of T A B organisms being mjected intravenouslj Cortisone 
or corticotropin may be tried, the former in doses of 25 mg 1 1 d by 
mouth the latter 25 1 u as for the Stevens Johnson syndrome 

Ludwig’s Angina 

This IS an acute infection of the floor of the mouth due to the strepto 
coccus There is a hard brawny swelhng under the jaw and in the 
neck, and the patient is very ill Treatment consists in free and deep 
incisions and the intramuscular injection of crystalline penicillin 500 000 
units six hourly 

TonsUbtls 

Definition Inflammation of the tonsils 

The following varieties are described — Acute, including acute 
follicular tonsiIUtts and Vincent’s angina Clironic tonsillitis 

Acute FoUicular Tonsillitis 

Etiology There is infection of the tonsils with pj ogcnic organisms, 
usually streptococci The condition may be primary, or develop in 
association with such diseases os rheumatic fever, acute nephritis, 
scarlet fever or secondary syphilis 

Pathology The tonsils are swollen and an exudate collects m the 
follicles 

Clinical Findings The patient is often a cliild or young adult 
who complains of malaise, with pain in the throat made worse by 
swallowing 

On Exammalion The temperature is usually raised to 101® F 
(88 8® C) or more, the tonsils are red, enlarged and joUoivish white spots 
may be seen on them, due to the exudation m the follicles This exuda 
tion may coalesce and form a membrane, which, however, is usually 
limited to the tonsils and does not spread to the pharynx or uvula The 
cervical lymph nodes are generally only slightly enlarged A swab should 
be exammed to exclude the presence of diphtheria bacilli or the organisms 
of Vincent’s angina 

Differential Diagnosis It is important to exclude diphtheria, 
Vincent’s angma, the onset of scarlet fever and the presence of active 
syphilis 

Couree and Complications The disease usually lasts 7 to 10 days 
Nephritis may occur as a complication and the urme should always be 
tested for protein and blood Infection may spread to the paranasal 
sinuses or middle ear, or the cervical lymph nodes may become clironi 
cally enlarged Septicaimia and toxic mjoeardit is arc rare but important 
complications Recurrences are common especially m the early or late 
wmter 
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Prognosis This is usually good Repented attacks lead to small 
fibrosed and cryptic tonsils which may become foci of infection for 
quinsy or other diseases, such as rheumatism, sciatica, or endocarditis 
Death may occur from septiCJemia or myocaribs 

Treatment The patient should be put to bed, kept on a liquid or 
semi solid diet, and the bowels opened with an aperient Local treat 
ment; Hot gaigles of potassium permanganate (1 m 8,000) should be 
used frequently, if possible If the patient cannot gargle, the throat 
may be spra} ed with a hot alkalme lotion such as Sod bicarb , sod 
benzoat , sod cMond aa 10 gr (0 6 G ), aq ad 1 fl oz {30 ml ), J fl oz 
(15 ml ) to be used in 6 fl oz (180 ml ) of warm water occasionally, or 
the throat may be painted with Salol 30 gr (2 G ), glycerin 120 m 
(8 ml ), sp rect ad 1 fl oz (30 ml ) By mouth, a mixture can be 
given such as Sod salicyl 10 gr (0 6 G ), sod bicarb 20 gr (12G), 
pot chloral 5 gr (0 3 G ), dextros 80 gr (2 G ), aq ad 1 fl oz (30 ml ) 

1 fl oz (30 ml ) t d s pc The majont} of cases of acute tonsillitis can 
be rapidly cured by the intramuscular injection of 300,000 umts of a 
procame peni cillin mormng and evening for 4 or 5 days If recurrences 
are frequent tonsillectomy is usually advisable 

Vincent’s Angma 

Ebology Ulceration of the tonsil, due to infecbon with the B 
fusiformxa and the Treponema mneenit 

C linical Findings The patient complains of symptoms resembling 
those of subacute tonsiUibs There is not usually severe pain and the 
temperature is normal or slightly raised In some cases the patient is 
severely ill mth high fever and musde and joint pams 

OnExamtnatxon A yellowish white membrane or ulcer maj be seen 
on or behind one tonsil A swab should be exammed for the presence 
of diphtheria bacilli and Vincent’s orgamsms 

Diflerenbal Diagnosis Acute tonsillitis, diphtbena, rbeumabc 
fever, syphilis and agranulocytic angina must be excluded 

Course This is benign, the condition usually clearing up 
spontaneously in about a week, but some cases prove more intractable 
Treatment The throat should be spraj ed every 2 hours with a 
peni cillin solution contaimng 1,000 units per mf , and a course of intra 
muscular injections of 800,000 units of a procame penicillm given 
mommg and evemng for 5 to 7 days 

Chronic Tonsillitis 

Ebology Chronic tonsillitis may result from acute tonsillitis or 
develop insidiously 

ciiTiirat Findmgs The patient is usually a cliild or y oung adult who 
gives a history of repeated attacks of sore throat, generally in the winter 
On Examtnaiton The tonsils usually look “ unhealthy,” being some- 
times large and almost meetmg m the mid hne, or else of normal 
size but showing depressions or pits, or small and scarred Pus 
or a cheesy exudate, of very offensive odour, may in some cases be 
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squeezed out from the tonsils Hie adenoid tissue at the back of the 
nose may be hj’pertrophied The lymph nodes m the neck may be 
enlarged, especially belo^ the angle of the jaw If there is marked 
obstruction to respiration and the patient is a mouth breather, he shows 
the characteristic appearances , thus the bps are diy and cracked, the 
central teeth prominent, the gums are dry, and raargmal gmgi>atis may 
be present Further, the palate is often narrow with a lugh arch, and 
the nose is tliin w ith feeblj developed alar nasal cartilages Tlie chest 
may be pigeon breasted There is often some deafness restlcssne^^s at 
night, and the child is backward at school 

Course and Comphcatlons The patient is liable to colds, sore 
throats, otitis media, bronchitis and general ill health Local or s> stemic 
infections, such as diphtheria, scarlet fever, rheumatism, etc , may occur 
in association with chronic tonsillar sepsis 

Prognosis This is favourable, os tlie disease can be eradicated 
surgically 

Treatoent In the majoritj of cases the tonsils and adenoids 
should be removed by operation Medical treatment consists in the 
use of a throat pamt such as the Pigmcntum Mondl, lodm G gr (0 8G 
G ), pot rod 20 gr (1 2 G ), ol menth pip 6 m (0 8 ml ), glj cenn ad 
I B oz (80 ml }, or the admuustration of pemcillm as lozenges and by 
injection as desenbed above for acute tonsilhtis 

Tht Lingual Tonstl This is situated at the base of the tongue, and 
when enlarged may cause a persistent, irritating cough, curable by 
operation 

Quinsy 

(PenlanstlUtr Suppuration Pentomillitia) 

Defimllon Abscess formation m the connective tissue around tlie 
tonsil 

Etiology Quinsy is generally secondary to chronic tonsillitis 
Clinical Findings The patient, who is usually a young adult, 
feels ill with shooting pains in the ear and tliroat, rigors, often intense 
dysphagia and inability to open the mouth fully 

On Examination The breath is offensive ond the mouth is kept 
slightly open A swelhng due to the abscess is seen usually above and 
on the outer side of one or other tonsil This pushes the tonsil out of 
vuew and the uvula is deviated from tlie mid line 

Differential Di^nosis A sarcoma of the tonsil may be mistaken 
for quinsy , with the former there is usually no fev er 

Course and Complications Tlie abscess points in a few days and 
usually bursts through the anterior pillar of the fauces, with immediate 
relief of pain Coraphcations ate rare They include suppuration m 
the neck, pyffimia, bremorrhage, oedema of the glottis thrombosis of the 
internal jugular v em or ev en asphyxia from inhalation of the pus if the 
abscess ruptures during sleep Blockage of a few broncln by inhaled 
pus will lead to collapse of a portion of the lung and haunoptysis may 
result from the inQamcd bronchial mu«>us membrane 

Treatment. In the early stages the treatment is as for scute 
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follicular tonsillitis The attack is best terminated surgicallj by mcision, 
as soon as pus has formed, and the tonsils should be removed later 

Tuberculosis of the Tonsils 

Pathology The tonsil may very rarely be affected clinically apart 
from pulmonary tuberculosis The patient complains of a chronic 
sore throat and generally of symptoms of pulmonary tuberculosis, such 
as cough, expectoration, malaise, etc 

On Examination The tonsil may be ulcerated In the majority 
of cases there is definite pulmonary and laryngeal tuberculosis and 
tubercle bacilli are present in the sputum In another group of cases 
the chmeal features are those of inflammation of cervical lymph nodes, 
the tubercle bacilli gaining entrance through the tonsils and settling m 
the lymph nodes in the neck In such cases tubercles may or may not 
be present macroscopically m the tonsils, but tonsillectomy is usuaDy 
advisable In all cases a course of streptomj cm, para ammosahcylic 
acid and/or isomazid should be given (see p 171) 

Syphilis of the Tonsils 

The tonsil may be infected m the primary stage, when the lesion 
present is a chancre In secondary syphilis a sore throat with acute 
tonsillitis or the formation of superflcial plaques (snail track ulceration) 
on the tonsils may occur In tertiary ^i>hilis ulceration due to a gumma 
may be noted 

Tumours of the TonsO 

These are neatly always malignant, being either epitheliomatous or 
sarcomatous (lymphosarcoma or round'Celled sarcoma) In epithelioma 
there is usually ulceration of the tonsil and hard enlarged lymph nodes 
in the neck In lymphosarcoma the tonsil appears swollen, pale and 
waxen or may be ulcerated It grows rapidly, and neighbounng lymph 
nodes are usually soon enlarged 

The Tongue 

An examination of the tongue does not give so much information 
cQVAesvAV.g ib* b^Ab. ■aC the. paJueiA. ax was. at one. tiTO* helutved Thus, 
the tongue may be almost black (melanoglossta) apart from takmg 
drugs, and yet the patient be m good health, or with a tongue clean and 
moist the patient may be sulferuig from a mortal illness such as 
cancer 

Furred tongue A white or brown coat may result from a milk 
diet or from drugs such as bism^h or iron, or it may be associated 
with fevers, chrome alco holism 7^ustro mtestinal_disorders or local 
causes such as carious teeth or heavy smoking 

^ A sqJI Jlaiby tongue with impressions of the teeth on its edges may 
occur m aton^ dyspepsia and gastnc hypo^cretion 
^ A red firm tongue may be associated with gastnc hyp ersecretion or 
with diabetes mellitus (raw beef tongue) 

A fissured tongue (scrotal tongue) occurs i^ually as a congenital 
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condition, ond is of no pathological significance In tertiary syphilis 
the tongue may be fissured 

xchile ttraxsherry <ongue occurs m scarlet fever The papillee are 
covered with a white fur 

red stratcberry or raspherry tongue occurs in a later stage of scarlet 
fever The tongue has peeled and the bright red papiU-e stand out 

dry glazed or brown tongue occurs in the terminal stages of severe 
illnesses, such as cholera, dysentery and septiciemia 
slaty blue tonoue may be seen in Addison’s_disease 
A black tongue (raelanoglossia) The black ton gue is usually hairy 
due tojovergrowth of filiform papillae on the cento e of the dorsal surfncF 
The colour is usually thought to be due to a fungus the Aspergillus 
mger, whose spores arc black In other cases yeasts or bacteria 
producing black colonics, have been isolated, but the black colour may 
be due to food debris, or the pipillie may darken with age Other 
causes which have been suggested include chronic naso pharyngeal 
infection, tobacco smoke, irritant mouth washes, sulphonamide drugs, 
pemciUin, cliloramphenicol, Aureomycin and Tcrramycm, gastric hyper 
secretion and a trophoneurosis It is not due to mcotmic acid deficiency, 
which causes black tongue in dogs It usually causes no ill effects, and 
may disappear spontaneously, treatment being not likely to prove 
clllcacious The tongue should be scraped dail>, and attention paid to 
oral and dental hygiene The patient should not smoke The applica 
tion of a 1 in 1,000 solution of thymol has been tccommended for fungus 
infections 

A sore tongue may occur m ulceration from any cause, m the early 
stages of pernicious amcmia, in sprue or m mercurial poisoning 

A smooth glazed tongue may 1^ seen m pernicious or simple nchlor 
bydric anaemia 

Glossitis 

-definition Inflammation of the tongue. There are two varieties, 
acute and chronic glossitis 


Acute Glossitis 

Etiology. Acute glossitis may result from abrasions of the tongue 
associated with dental caries, or from insect bites or burns Occasionally 
acute glossitis compheates severe fevers or small pox, or results from 
sucking penicillm lozenges The infectionjs usually streptococcal 

Clinical Findings The patient complains of pam and swelling of 
the tongue and the pain may radiate to tlie ears Tliere is usually 
marked prostration and high fever 

On Lxamxnation The tongu^i^ red and swo llen, and enlarged 
lymph nodes may be felt in tfie neck. 

Course and Complications The disease is usually rapidly progressive 
Abscesses or gangrene may occur in the tongue, and complications 
include cederaa of the larynx, Ludwig’s angina and septiciemia 

Prognosis This is very unfavourable, the majority of cases proving 
fatal 
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Treatment Cold applications such as ice should be placed on the 
tongue Penicillin should be adnutmtered by injection as described 
above for acute tonsillitis 


Chrome Glossitis 

Etiology Chrome glossitis may result from irritation due to 
smokmg, from syphilis, chronic alcoholism or occur m association with 
oral sepsis ancemia and acfalorh}rdna A raw, glazed and superficially 
fissured tongue, often associated with cracked leukoplakic angles of the 
mouth (angular stomatitis) may be met with m pellagra, tropical 
sprue permcious anserma, the nutntional ansraias and idiopathic 
steatorrhoea It is thought to be due to deficiency of the vitamin B 
complex 

Climcal Fmdings The patient complains of a sore tongue and in 
severe cases tlie pam may keep him aw^e 

On Examtnalton Bed smooth patches may be seen on the tongue 

Course and Complications The condition is usually oflongduration 
and leukoplakia may develop 

Prognosis This is usually good if adequate treatment is begun 
earlj 

Treatment All untatmg food should be avoided, smokmg and 
alcohol must be forbidden Any septic focus m th^mouth or a sharp 
tooth should be treated Tincture of bamamelis CO m. (4 ml ) m water 
1 fi oz (80 ml ) may be applied to the tongue night and rooming 
jSicotmic acid tab 50 rag 1 or 2 1 1 d should be given by mouth for the 
glossitis due to vitamin B« deficiency and for the ^ngular stomatitis 
nbo’flavm tab 10 mg t d s 

Leukoplakia Buccalls 

Definition A condition of keratosis of the tongue or mucous 
membrane of the mouth with thickening of the deeper tissues 

Etiology Leukoplakia is usually associated with syphilis, over 
smoking chronic alcoholism and oral sepsis 

Climcal Fin dings The patient is commonly a male over the age 
of 40 There are usuallj no symptoms but thickened whitish grey 
patches occur on the tongue, and at tunes on the cheeks or gums 

Course and Complications Ulceration or epithehomatous changes 
are prone to occur 

Treatment. Owing to the nsk of malignant disease excision of the 
patches IS usually recommended. Anti ^phditic treatment is general!} 
of no avail 


Geographical Tongue 
{Eezana of the Tongue) 

Ebology The cause is unknown 

riiniral Findings The patient may eomplam of itching or burning 
of the tongue 

On Examination Whitish rings may be seen surrounding a red 
area of the tongue The rings maj spread and fuse with each other 
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fomung outlines resembling a map Fresh lesions begin as small 
whitish patches which shed their epithelium at the centre. 

Course. The condition generally persists for some time 

Treatment. Irritants should be avoided and a simple mouth uash 
of half a teaspoonful (2 G ) of sod bicarb m a glass of warm water used 
mommg and evening 

Ulcers of the Tongue 

These may be . l Simple, due usually to irritation of a tooth 
“ dyspeptic,” or associated with ulcerotn e stomatitis Sub-hngual 
ulcers may be met with m whoopmg cough, m cretinism associated 
with a large tongue, or in rA\cnous breastfed infants 2 Granulo- 
matous, caused by syphihs or tuberculosis 8 Mabgnant, an epi 
thehoma 

Tumours of the Tongue 

These are simple or maUgnant A papilloma may occur, sessile or 
pedunculated. Operative removal is always advisable An epi- 
thelioma IS usually found in men over the age of 40 It may develop 
from a papilloma or from a leukoplakic patch There is a tendency to 
ulceration and secondarj deposits are found m the cervical IjTnph nodes 
Treatment is surgical, either by radium, diathermy or excision. 

GranulomaU of the Tongue 

A gumma forms a Arm slightly raised swellmg, often seated near the 
centre of the tongue 

Tuberculosis causes painful ulceration, frequently near the tip, and 
18 associated generally with pulmonary tuberculosis 

THE PHARYNX 
Pharyngitis 

DefiniUon. Inflammation of the pharyngeal mucous membrane 

There are two varieties Acute and chronic Acute pharyngitis 
maj be cotanhal or septic. 

Acute Catanbal Pharyngitis 
{Sore Throat) 

Etiology. Acute catarrhal pharyngitis may be due to a cold or 
occur at the onset of specific fevers, such as measles or scarlet fever, or 
be caused by drugs, sucli as iodides or mercury It is also sometimes 
seen in the secondary stage of syphilis or it may follow tonsillitis 

Clinical Fmdlngs The patient complains of rawness at the back 
of the throat, with perhaps dysphagia 

On Examtnalton : The pharynx is red and congested General 
constitutional disturbance with pyrexia'is usually present 

Course and Complications. A mild form of laryngitis may follow 
after the pharyngitis has disappeared 

Prognosis. Tins is usually good. 

Treatment. Relief is obtamed 1^ a steam inhalation containing 
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car^hc acid 5 m (0 8 ml ) la on e pint ( 600 ml ) of steaming water at 
ICO'T (71® C ), or by a gargle of sod bicarb 15gr (IG) an ad'icTn 
oz (300 ml) 

Acute Septic Pharyngitis 

Etiology Acute septic pharyngitis is due to a streptococcal or a 
pneumococcal infection 

Clinical Fmdmgs The pharynx is red, oedematous or sloughing, or 
a grej slimy exudate may form The patient is very ill with a subnormal 
or a high temperature 

Comphcations These include oedema of the larjax, Ludwigs 
angina, pneumonia, parotitis and septiaemia 

Prognosis This is grave 

Treatment Steam inhalations and hot fomentations may be used 
The throat maj be spraj ed with a penicilhn solution contammg 1 000 
units per ml , and a course of 000,000 units of a procaine penicillin given 
intramuscularly every 12 hours for 5 to 7 days 

Chrome Pharyngibs 

There are three varieties of chronic pharyngitis Simple or catarrhal 
(relaxed throat), granular or hypertrophic, atrophic {pharyngiUs sieca) 

Simple or Catarrhal Pharyngitis 

Simple pharyngitis is due to over smoking, chrome alcoholism, dust, 
or oral sepsis 

Clinic^ Fmdmgs The patient is usually an adult male who com 
plains of rawness, a tickling or pnekmg sensation m the throat, or of an 
ineffective paroxysmal cough The voice may be hoarse 

On Examinaiion The pharyngeal mucous membrane appears eon 
gested and the venules may be dilated 

Granular Pharyngitis 

Granular pharyngitis is also known as Clergjunan’s sore throat, and 
maj occur m association with catarrhal infections or some weakness of 
the voice and in children in association with adenoids 

Cfmical Fmdmgs The symptoms are much the same as those of 
simple pharyngitis 

On Examtnaiion Small gelatinous lookmg swelhngs (lymphoid 
nodules) are seen on the pharyngeal wall 

Atrophic Pharyngitis 

This is associated with rhimlts stcca 

Clmical Findin g s The symptoms resemble those of simple or 
granular pharyngitis 

On Examination The pharynx is red and shmy, and muco-pus may 
be seen runnmg down from the postenor nares 

Treatment In all forms of chronic pharyngitis, irritants sucli as 
tobacco and alcohol should be avoided A throat pamt of Liq ferri 
perchlor 60 m (4 ml ), glycerm ad 1 f! oz (30 ml ), or Mandl’s pamt 
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(see p 7), should be opphed night aad morning Septic foci m the 
mouth and nose should be treated , speakers should rest the voice and, 
if necessary, take lessons in voice production 

Retropharyngeal Abscess 

Defimbon Suppuration m the submucous connectiv e tissue behind 
the posterior pharyngeal wall Tlie prevertebral lymph nodes are first 
affected 

There ore two \arieties Acute and chrome 

Acute Retropharyngeal Abscess 

Ebology Acute retropharyngeal abscess may occur m association 
nith suppuration in the nose or posterior pharyngeal l>niph nodes, 
septic tonsillitis, otitis media, or as a complication of scarlet fever, 
diphtheria and measles 

Clmlcal Fmdlngs The patient is usually an infant, who has 
pam in the throat, and difficulty in swallowing or breathmg The 
cry may be quacking in character (m de canard) and croup sometimes 
occurs 

On ExamtruUton The child appears ill and is fevensh A bulging 
of the posterior pharyngeal wall can be seen, usually not quite central 
It may be possible to feel fluctuation 

Course Death may occur from rupture of the abscess and 
suffocation 

Treatment This is surgical An mcision should be made through 
Uie mouth into the posterior pharyngeal wall without an nmcsthetic, 
the child’s head being lowered, so that the pus is not inhaled 

Chronic Retropharyngeal Abscess 

Ebology The condition is usually tuberculous, secondary either to 
tuberculous cervical or retropliaryngeal lymph nodes, or to caries of the 
upper cervical vertebrae 

Clmical Fmdmga The patient is usually a child, and is commonly 
afebrile There may be dyspnoea or snoring, but often there is no pain 
Enlarged tuberculous lymph nodes or signs of cervical caries may be 
evident, and hulgmg may be seen m the posterior pharyngeal wall 

Treatment This is surgical The abscess should be opened 
externally m the neck 


Pharyngeal Ulcers 

These may be 1 Follicular 2 Sypluhtic In primary syphilis a 
chancre may be seen, m secondary syphilis there are mucous plaques or 
pharyngitis, and in the tertiary stage ulcers or guramata may occur 
8 Tuberculous Lupus may spread from the nose to the mouth, 
palate and pharynx , it shoira a typical apple jelly appearance In 
advanced pulmonary tuberculosis there may be very painful ulcers 
m the pharynx 4 Accompanying fevers, such as typhoid 5 Epi 
tliehomatous 6 Diphtheritic 
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Enlargement of (he Uvula 

The uvula may be enlarged ui patients suffermg from pharyngitis 
relaxed throat, nephritis with cedema, or amemia (cedematous) It 
may give rise to a cough 

Tumours of (he Pharynx 

These may be simple, such as a papilloma or angioma, or mahgnant 
such as an epithehoma or sarcoma Mahgnant tumours ore rare. 

Pharyngeal Neuroses 

1 Globus Hystencus This is a motor spasm The patient com 
plams of a lump in the throat The Imgual tonsil may be enlarged 

2 AtKEsthesia This occurs especiaUy m hysteria 

3 Parasihesui The patient complains of a feelmg of suffocation 
and ticklmg m the throat 

Diverticula of the pharynx are considered later 

THE SALIVARY GLANDS 
Ptyahsm 
{Saltvaiton) 

Definition Over secretion of the salivary glands 

Etiology The most important causes are 1 ''Drugs, especially 
mercury, iodides arsenic and pilocarpine 2 ^Reflex Oral, such as 
dental caries, stomatitis, and dentition (Esophageal, as with a groivth 
Gastnc, at the onset of vomiting, g^nc ulcer, etc. Hepatic and 
pancreatic inflammatory lesions S^^ervous lesions as m tabetic 
crises, ite douloureux, encephalitis lethargica and paralysis agitans 
■^4 Dysphagia due to mechamcal causes as m fractured jaw, mumps, 
etc , or due to neuro-muscular causes as m bulbar paralysis, bilateral 
facial paralysis myasthema gravis and hydrophobia In cases asso- 
ciated mth dysphagia the saliva dnbbles away and the secretion may 
not be excessive Ptyalorrhoea is a function^ condition, which may 
comphcate pregnancy or occur m association with a high blood pressure 

Treatment. In each case this is directed to the underlying cause, 
6at atrupioc asd bromides aisj be grrotr, Attopes stdph gr 

(0 3 mg ) aq ad CO m (4 ml), td.s ac , or Pot brom 10 gr (0 C G ), 
aq cblorof ad ^ fl oz (15 ml ) ^ fl oz (15 ml)tdspc X ray treat 
ment to the Eak\ary glands may be required m obstinate cases The 
dose should be small sufficient to stop secretion from the sahiary 
glands for about 2 months, but not sufficient to cause permanent damage 
Xerostomia 
(AptyaJum) 

Definition, Dryness of the mouth 

Etiology Xerostomia may be due to Drugs, especiallj belladonna 
and opium. Fevers Deficient fluid intake Emotions such as fear 
Local causes such as thrush or chronic inflammation of the solivarv 
glands as m MIkuhcz’s disease or in Sjogren s disease Old age, especially 
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m women In association with excessive loss of body fluids as in cholera 
and diabetes 

Treatment Local or general causes should be treated Acid 
substances, such ns unsweetened lime]uice and a mouth wash of glycerin 
and lemon juice, may be useful 

Acute Septic Parotitis 
(Paroitd 6u&o) 

Defimtion. Acute inflammation of the parotid gland 

Etiology. Acute septic parotitis is usually due to infection ascend 
ing the parotid duct The causatt\e organism is frequently the Siaphy 
lococcus aureus, less often the Streptococcus mndans or the Sireplococcus 
pncunumta: (pneumococcus) It muy occur in the absence of mastica 
tion, m fevers such as typhoid, m pneumonia, m facial paralj sis, in cleft 
palate where an obturator is worn, in chronic uriemia, after operations 
on the abdomen, in treatment of peptic ulcer if a mouth wash is not 
used regularly after the feeds, or in Sjogren’s disease 

Clinical Findings. The patient complains of pam and swelling in 
the region of one parotid gland, with dysphagia and malaise 

On Examnaiton A tender parotid swelling is found with redness 
of the overlying skm The patient is obviously lU 

Course and Complications Suppuration usually occurs in the gland 

Prognosis. This is grave and death is not infrequent. 

Treatment The gland should be opened surgically as soon as 
fluctuation occurs , previously fomentations may be applied Mouth 
washes should be used frequently. If the infecting organism is penicillin- 
sensitive a course of mtramuscular injections of 600,000 units of a 
procaine penicillm should be given every 12 hours for 5 to 7 days 

Acute Spedfle Parotitis (see Mumps, p 580) 

Chrome PaxotiUs 

In chronic inflammation of the parotid glands, the other salivary 
glands are usually also atiecled This may result from such causes as 
drugs (iodides, mercury or lead), syphilis, mumps, calculi and chronic 
'SieaA.WiwA. -a thft, -iwiwVjwig 

Mikulicz’s Syndrome ^ 

Definition A syndrome characterised by chronic swelling of the 
salivary and locnmal glands 

Etiology The cause of Mikuhcz’s syndrome is in some cases a low 
grade jnfection Some authorities consider that Mikulicz’s syndrome 
and Sjogren’s disease are the same and that both arc manifestations of 
systemic lupus erythematosus 

Pathology Various types occur, \arying from simple inflammation 
of the glands to leukiemia, lympliadenoma and lymphosarcoma 
Syplulitic or tuberculous changes are rarely found m the glands 

Climcal Findmgs The patient complains of swellings, gradually 
increasing in size, m the region of the eyes and face There is intcrfcr- 
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ence with vision, with some hmitation of the temporal fields owmg to 
the enlarged lacnmal glands, dryness of the eyes and mouth, but 
usually no pam 

On Examination • Swelhngs are seen m the region of the lacnmal, 
parotid and submaxillary glands, and there may be ptosis of the eyelids 

Differential Diagnosis The gradual onset, absence of pain and the 
disposition of the swellmgs usually make the diagnosis clear The 
uveoparotid syndrome of Heerfordt may be mistaken for Jlikulicz’s 
syndrome Heerfordt’s syndrome is a manifestation of sarcoidosis and 
there is enlargement of the parotid, submaxillary, and sometimes of 
the lacnmal glands, with inflammatory lesions m the uveal tract, and 
often facial paralysis, or more rarely polyneuritis In SjSgren’s disease 
there is drynessoflheejes, mouth, nose, pharjTix, larynx and bronchi m 
addition to sahvary gland enlargement There maj also be a poly- 
arthritis and in some cases lupus erythematosus cells may be found m 
the blood 

Course and Complications The course is usually chronic 
Leuksemic or lymphosarcomatous changes may show themselves 

Treatment Arsenic and iodides may be given by mouth, such as 
Liq arsenical 2 m (0 IQ ml ), pot lod 5 gr (0 5 G ), sod bicarb 10 gr 
(0 6 G ) sp chlorof 5 m (0 3^), infus gent co rec ad 1 fl oz (SO ml ) 

1 fi oz (80 ml ) t d s pc This usually has no effect Cortisone (25 mg 
tab ), m doses of 75 to 100 mg daily by mouth, may be tried for a weeL 
The glands may be treated b> X rays, or surgical remov al of the enlarged 
lacnmal glands may be followed by disappearance of the swelling of the 
salivary glands 

Tumours of the Salivary Glands 

The majority of tumours of the sahvary glands are mixed ones, 
containing mj^comatous, fibrous and cartilagmous tissue, with a low 
grade of mali^ancj They should be removed surgically and the scar 
afterwards treated with X rajs The parotid gland is usually affected 
Localised fattj infiltration of the parotid, simulating a mixed parotid 
tumour, has been descnbed 

Sali>ary Calculi 

Calcuh, rarely bilateral, form usually m the submasiUaiy glands or 
ducts They may give nse to pamful swellmg of the glands, especiallj 
provoked by foods which stimulate sahvation or by acid substances 
The calculus may be palpable or may only be seen by X rays It should 
be removed surgically 

THE (ESOPHAGUS 
(Esophagitis 

Defimbon Inflammation of the msophagus This may be acute 
or chronic 

Acute (Esophagitis 

Etiology Acute cesophagitis mav be due to chemical irritants such 
as poisons (carbohc acid caustic soda, perchlcmde of mercury or poison 
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gases) to impacted foreign bodies, or it may be associated with 
tuberculosis diphtheria, syphilis or carcinoma It may also dccur m 
small pox or typhoid fea er 

Pathology In cases of poisonmg the lesion is usually situated at 
the lower end of the oesophagus The changes vary from hypenemia 
of the mucous membrane to abscess formation Mediastimtis is often 
present 

Clinical Findings There may be a history of any of the causative 
conditions described aboa e The patient complams of pain on swallow 
ing and under the sternum and there may be -vomiting of blood and 
mucus In severe cases there is fever with rigors and marked 
constitutional disturbance 

Differential Diagnosis The history of the case and the dysphagia 
with retrosternal pain usually render the diagnosis clear 

Course and Comphcatlons In mild cases the patient rapidly recovers 
Perforation of the oesopliagus or submucous abscess formation 
(phlegmonous ccsophagitis) may lead to mediastmitis which is quickly 
fatal Lesser degrees of ulceration may result m subsequent stenosis 

Prognosis This varies with the cause and the degree of 
inflammation There may be complete recovery, death, or subsequent 
stenosis 

Treatment No food must be given by mouth until the patient is 
able to swallow a little oUve oil without pam Injections of morphm 
sulph J to i gr (10 to 16 mg) may be given during the acute stage 
The possibility of subsequent stenosis should be remembered CEso 
phagoscopy or an opaque meal will indicate any degree of obstruction 
with dilatation above it Stricture should be prevented by the passage 
of bougies 

Chronic (Esophagitis 

Etiology Chronic oesophagitis may be due to alcoholism, achalasia 
of the cardia hiatus hernia, frequent vomiting associated with pyloric 
stenosis, repeated passage of a stomach tube, tuberculosis syplulis 
actinomycosis, diverticula new growths or a cerebr’il tumour 

Clinical Findings The symptoms of chronic cesophagitis arc usually 
mdxstmguisliable from those of the underlying causes, which are 
dfsicrabed JaJer In addiJonn there js usually a bumin,g sensation in 
the back and under the lower third of the sternum Repeated small 
luematemeses may occur, and oesophageal spasm will cause dysphagia 

Treatment Tlie diet should be soft and bland and the following 
mixture given. Sod brom 10 gr (0 0 G ) tnc belladon 15 m (I ml ) 
aq chlorof ad 1 fl oz (80 ml ) 1 fl oz (30 ml ) t d s In addition olive 
oil CO to 120 m (4 to 8 ml ) should be given immediately before each 
feed 

(Esophageal Obstruction 

Etiology llie blockage may be due to 1 Obstruction in tie 
lumen as by impacted foreign bodies 2 Changes m the walls (intrinsic 
causes) such as stenosis, congenital or acquired , the latter may be due 
to spasm Other causes include Hbrosis from ulceration (due to trauma, 
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chemicals, diphthena new growth or gumma) and tumours, especially 
carcinoma 3 E-stemal pressure (extrinsic causes) due to aneurjsm, 
an enlarged thyroid, enlarged lymph nodes, mediastinal growth, pencar* 
dial or pleural efFusion pharyngeal or oesophageal diverticula, vertebral 
exostoses or new growths, or cervical canes 

Certam of these conditions will now be descnbed m more detail 

Congenital Atresia 

The oesophagus ends m communication with the trachea or a 
bronchus, so that food swallowed passes mto the lungs causing cough 
and regurgitation Less frequently the upper portion of the oesophagus 
ends bhndly, the lower end communicatmg above with the trachea or a 
bronchus Excessive mucus m the pharynx is usually noted at birth 
Death usually occurs a day or so after birth 

Congemtal Stenosis 

The lumen of the oesophagus is narrowed, but there is no cicatrisation 
Chmcally, regurgitation of food shows itself when the infant takes solids 

(Esophageal Spasm 
{(Esopkagisrxus) 

Three vaneties occur — 

1 Pnmary (Esophageal Spasm This is a neurosis The patient 
experiences diQlculty m swallowing the bolus sticking in the gullet 
Globus hystericus, hiccough or regu^tation of food may occur The 
spasm IS transitory end may take place at any le\el m the asophagus 

Treatment Cure can usually be clfccted by suggestion 

2 Rejlex (Esophageal Spasm TJus may occur m association with 
local lesions such as a growth or ulcer in the cesophagus, or with mOam 
mation of the gall bladder or stomach 

3 Flummer Finson 5t/n(frome This is also known as the Paterson 
Kelly syndrome or sideropenic dysphagia It is probably caused by a 
disturbance of the neuro muscul^ mechamsm at the junction of the 
pharynx and oesophagus 

Pathology There is absence of relaxation of the pharyngo- 
ccsophageal sphincter 

Clinical Fmdings. The patient is often a woman, about the age of 
40 There is difficulty in swallowing sohds and m some cases liquids, 
the food sticking at the back of the throat. 

On Examinaiion The tongue is smooth and may be sore The 
pharynx is pale and dry The skm is pale brownish % ellow, the naib 
are spoon shaped (koilonj chia) and there are cracks at the corners of 
the mouth (perleche) The blood shows a microcj'tic hypochromic 
anosmia, with increased fragility of the Tcd cells It has been recorded 
with a normal blood count but a low scrum iron lev cl Achlorhyxiria is 
frequently found A barium swallow X ray examination maj show a 
post-cricoid web Tlus is a stnaD fold of mucous membrane projecting 
into the lumen of the cesophagus, which can also be seen on cesophago* 
scopy The spleen and liver may be enlarged 
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Course and Complications The course is progressive, if untreited 
Carcmoma at the junction of the pharynx and oesophagus (post-cricoid 
caremoma) and pernicious anicmia may occur as complications 

Treatment This consists m the passage of a bougie and the 
admmistration of fern et ammon at 20 to 40 gr (1 2 to 2 4 G) t d s pc 
(see p 523), or, if this fails, iron should be injected intravenously (see 
p 528) 


Cardiospasm 

[Achalasia of the cardta Jdtopathtc dilaiaiton of the wsophagus 
Phrenospastn IluUal asophagismus) 

Etiology Obstruction occurs at the lower end of the cesophagus, 
du e to failu re of rdaxation of the cardiac sphincter on deglutition, and 
caused _by a disturbance_of the neuro muscular mechanism There is 
probably no spasm of the nght cnis of the diaphragm The cardiac 
sphincter consists of circular fibres, 1 inch (2 5 cm ) in depth and situated 
1 to 2 inches (2 5 to 5 cm ) above the oesophago gastric junction Vagal 
stimulation causes contraction of the longitudinal fibres of the cesophagus 
and relaxation of the cardiac splunctcrs Sympathetic stimulation has 
the reverse effect Aplialasia of the oesophagus may be^e to fracture of 
the base of the posterior fossi^of the skull, the last four cranial neiaes 
being mvolved either by ah£Bmatoma.orb> the fracture passing tlirough 
the jugular foramen and hypoglossal canal^ This is Imown as Collett’s 
syndrome A case has been described m which there was complete 
achalasia at both the upper and lower ends of the ensophagus, associated 
with a fractured skull and hsematoma There may be n psychogenic 
element in cases of achalasia associated with emotion or grief 

Pathology The cesophagus is dilated and it may be lengthened and 
cur> ed There is mflammation of the mucous membrane and ulcers 
may form at the lower end of the cesophagus The cardia is normal 
There is degeneration of Auerbach’s plexus m the cardiac sphmeter in 
some cases The cesophagus may hold as much as 8 pints (1 8 litres) 
instead of the normal 3 fl oz (90 ml ), and it may measure 12 mehes 
(3Q cnx ) ux diameter 

Clinical Fmdings The patient is usually an adult over the age 
of 20, of either sex He may give a history of discomfort o n 
swallow ing for manyjears, and later of regurgitation of solid food orjat 
time s of a leeimg of o bstruction The patient may prefer to take his 
meals standing up There is also often a chokmg sensation and sub 
sternal pam This occurs usually directly after swallowmg, but, when 
much dilatation has taken place, vomiting may be delayed for half an 
hour or so (Esophageal vomitmg may occur durmg sleep Achalasia 
of the cardia may ensue directly after the vomiting of pregnancy 
Pressure symptoms may occur, su^ as dyspncca, palpitations, and pam 
extending to the shoulders 

On Examinaiton The patient is not usually wasted except in 
advanced cases, and no physical signs are found The opaque meal 
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shows the dilated cesophagus above, and obstruction at the level of the 
diaphragm 

Differential Diagnosis Other causes of cesopliageal obstruction 
must be excluded, especially ^rcinoma of the oe sophagus, a fibrou s 
stricture re sulting from a healed nicer, and aneurysm Tbe BarTum 
meal and X ray examination may suggest th^ irregular outline of a 
carcinoma, and a fractional test meal may show a curve suggestive 
of earcmoma of the stomach Thus there may be high total acidity, 
no free HCl and some blood, if the fermenting contents are aspirated 
from the dilated oesophagus Chnically, the long history and absence of 
marked cacliexia and wasting, n^ative this diagnosis and ccsophago 
scopy excludes it 

Course and Compheabons Remissions often occur in the earlv 
stages, but usually the condition becomes worse, if untreated Hsernor 
rhage, the formation of a diverticulum, rupture of the cesophagus and 
general wasting may ensue Caremoma is n very rare comphcation 

Prognosis This is favourable if proper treatment is given, especnilv 
if the condition has not existed verj long 

Treatment There is Utile evidence that psychiatric treatment is 
ev er effective The food should be soft and welichewed In some cases, 
the inh alation of 8 m (0 2 ml ) of oct yl nitnte from a crushabl e glass 
capsule, or from an inlialer, aTTords relief and ev en effects s cure The 
drug may be inhaled before, dircctl} after, or during a meal, and tlus 
treatment is worthy of trial in any case If this fails, a mercury bougie 
should be passed, at first directly before every meal, and later at less 
frequent interv als The bougie is a closed rubber tube, about J inch 
(12 5 mm ) m diameter, contaimng mercurj and weighmg about 1 lb 
5 oz (630 G ) The weight of the tube causes its passage, after swallow 
mg, down the cesophagus and into the stomach The patient soon 
learns to do this for lumself, and, to begm with, the bougie should be 
left tn sUu for 10 to 15 minutes each time it is passed Later, it is 
remov ed as soon as it has been passed ^lanj surgeons consider the 
mercurj bougie should not be used Surgical treatment consists m 
dilation of the sphmeter by a solid bougie, rupture of the circular 
sphmeter muscle fibres bj a ?>egus dilator, or Hellers operation in 
wluch the circular muscle fibres at the lower end of the cesophagus are 
divided down to the mucous membrane In other cases a lower oeso- 
phageal sympathectomy has been successful 

Cardnoma of the CEsopbagts 

Etiology The cause is unknown It maj be associated with food 
irritants 

Pathology The growth usually occurs in the upper or lower end 
of the cesophagus, or where it is crossed by the left bronchus Three 
types occur — an ulcerative, a scirrhous, or, more rarely, a fungating form 
It may mfiltrate surroundmg structures m tbe neck or mediastmum 
The growth is usually of the squamous celled variety, but the fungating 
form may be a columnar celled adenocarcinoma ansmg from the 
mucous glands 
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Clinical Findings The patient is usually n male over the age of 
40 He com plams_of dvsnhagia which may ha\e a sudden onset, 
but more often comes _on gradually, being first noticed on swallowing 
solids and later fluids Subsequen tliLYPmtting_occu rs directly aft er 
swollowi ng,_pften_o f_ frothy m atenal mixed with foo d An early 
symptom may be substemal pam The patient rapidly loses weig ht 
and becomes cachectic as the stenosis increases 

On Examxnaiion In the early stages there are no physical signs 
^ X ray examinat io n wit h the screen and swallowed bariu m _n ieal 
indici^es the point of stricture and excludes thejiresence of an aneuiysm 
\^ Q]sop hngo§cony will usually confirm the diagnosis Blood may be 
present m the ^ omit or in the stools Enlarg ed jymph nodes may befelt 
u^thejieck, especiallyjibo\g_theJeft clavicle* 

Differential Diagnosis Other causes of ossophagcal obstruction, 
such as aneurysm, achalasia and syphilitic stricture, must be excluded, 
as described above 

Course and Complications The course is progressive Com 
plications such as perforation of the cesopliagus, hemorrhage and 
extension of the growth into the surrounding structures, sucli as 
the mediastmum and lungs, and septic bronchopneumonia may occur 
The involvement of the mediastinum may give rise to deficient air 
entry mto one or other lung, or lo unilateral or bilateral recurrent 
laryngeal paralysis 

Prognosis Death usually occurs within 6 to 12 montlis from the 
onset of symptoms 

Treatment This ts largely palliative , an early gastrostomy may 
prolong life by enabling nutrition to be maintained by direct feeding 
mto the stomach To reheve dysphagia Souttar s tube may be used 
This IS ** a flexible spiral formed of German silver wire and gilded * It 
has an expanded upper end and a twisted oval section, which prevents 
displacement It is introduced through the growth with an ocsophago 
scope, and allows the patient to swallow solid food Alternatively, a 
polyvmyl chloride tube can be used It is passed downwards tlirough 
an introducer which has been passed up the msophagus through a high 
anterior gastrotomy The gastrotomj is then closed. Radium may be 
mserted into the oesophagus, or the gwwth treated with a radium bomb 
or by deep X rays Total excision is an operation with a high mor- 
tality rate, but a few successful cases have been recorded 

Satcoma of the CEsophagus 

This IS much less common than caremoma It may form a polypoid 
or ulcerating growth 

Simple Tumours of the (Esophagus 

Simple polvpi may occur, givmg rise to obstructive symptoms 
CEsophagoscopy enables them to be diagnosed and removed Other 
simple tumours include fibroma, fibromyoma, an accessory thyroid 
tumour and a simple cyst. 
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Syphilis of the (Elsopbagus 

Etiology Syphilis of the oesophagus is usually due to acqti 
disease, rarely occurring in the congenital variety 

Pathology In secondary syphilis there is inflammation of 
mucous membrane The lesions take the form of on oesophaj. 
which may give nse to dysphagia Guminata may occur m terti 
syphilis at the upper or lower end of the oesophagus These i 
ulcerate Leukoplakia is often seen in the mouth and in the o-sophaf 
Obstruction is intensifled by muscular spasm 

Cllmcal Findings Tlie patient is usually an adult of either 
who complains of progrcssne dysphagia There is commonly no p 
unless the pharynx is also involved Signs of syphilis may be fou 
elsewhere The blood Wassermann reaction may be negative, but tl 
of the cerebrospinal fluid is usually positive 

Differential Diagnosis This can only be made witli certainty 1 
cesophagoscopy, as a positive Wassermann reaction due to sjplu 
elsewhere may occur in association with a carcinoma of the oesophagi 
Course and Comphcatlons Progressive stenosis usually de\eIops 
the lesion is left untreated 

Prognosis This is very favourable with adequate treatment 
Treatment A full course of anti syphilitic treatment should I 
given (see p COO) Stenosis should be prevented by repeated dilatatio 
with bougies 

Dherticuta of the CEsophagus 

Definition Pouclics formed by liernislion of tlie cesophagea 
mucous membrane through the muscular cont 

Etiology llicrc arc two varieties 1 TracUon Diieriicula These 
are caused by adhesions between the cesophagus and chromcall} 
inflamed tuberculous brondiial lymph nodes, at the bifurcation of the 
trachea 2 Puhian, Diverticvla These ate due to mcreased internal 
pressure associated with swallowing food and weaknessof the oesophageal 
wall 

Pathology Traction diverticula are usually small and the whole 
coat of the oesophagus is involved They arise from the anterior wall, 
near the tracheal bifurcation Pulsion diverticula may be small or 
large The pharynigo-ccsophageal (pharyngeal) diverticulum arises 
from the posterior wall of the pharynx at the weak spot just above 
the cnco pharyngeal muscle The opening is imm^ately above 
the superior opening of the oesophagus The diverticulum usually 
passes to the left and thenra forward Small pulsion diverticula 
may arise laterally in the lower part of the oesophagus 

Climcal Fmdmgs Diverticula usually give rise to no symptoms 
unless they are sufficiently large to interfere with deglutition Accumu 
lations of small quantities of food may cause an unpleasant t^te, 
regurgitation of food may occur especially on stooping, or a swelling 
may be noticed m the neck which dimmishcs after regurgitation causing 
dysphagia or cough 

Differential Diagnosis A swelling m the neck which disappears 
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SyphllU of the (Esophagus 

Etiology Syphilis of the cesophagus is usually due to ncqinr 
disease, rarcl> occurring in the oon{,enital varict> 

Pathology In sccondarj syphilis there is inflammation of t 
mucous membrane The lesions tal,e the form of an ccsoph igi 
which may give rise to dysphagia. Gummata may occur in tertia 
syphilis at the upper or lower end of the ccsoplmgus These ni 
ulcerate Leukoplakia is often seen m the mouth and in the a'sopliagi 
Obstruction is intensified bj muscular spasm 

Clinical Findmgs The patient is usually an adult of eitlier s 
who complains of progrcssi\e dysphagia There is commonlv no pa 
unless the pharynx is also tn\ohcd Signs of s>philis maj be foui 
elsewhere The blood tVossemiann reaction may be negative, but Ih 
of the cerebrospinal fluid is usually positive 

Differential Diagnosis This can only be made with certnmtj 1 
cesophagoscopy, as a positive Wossermann reaction due to syphi 
elsewhere may occur in association witli a carcinoma of the ccsoplingi. 

(kiurse and Complications Progressive stenosis usually dcvclojis 
the lesion is left untreated 

Prognosis This is very favourable wiUi adequate treatment 
Treatment A full course of onti syTihilitvc treatment sliould 1 
given (sec p COO) Stenosis should be prevented by repeated dilatatic 
with bougies 

Diverticula of the (Esophagus 

Definition Pouches formed by herniation of the (csophago 
mucous membrane through the muscular coat 

Etiology I here arc two varieties 1 Traction Umrttcula Th« 
ore caused by adhesions between the ccsopliagus and chromcnll 
inflamed tuberculous broncliia! Ivinpli nodes, at the bifurcntion of tl; 
tnxclica 2 Pulsion Dicerticula Tlicsc are due to increased intenii 
pressure associatcti w ith swallow ing food and w enkness of the ocsoplngei 
wall 

Pathology Traction diverticula arc usually small and tlic who! 
coat of the oesophagus is involved They nnsc from the anterior wal 
near the tiwchcal ‘bilurcation T'u'lsion diverticula may 'oe smaft c 
large Tlie pharyngo-ccsopliagcal (pharvngcal) diverticulum arise 
from the posterior wall of the pharvax at the weak spot just nbov 
the crico pharyngeal muscle The opening is immediately nbov 
the superior opening of the osophagus llic diverticulum usuill 
passes to the left and tlicncc forvsard Small pulsion diverlicul 
may arise laterally in the lower part of the oesophagus 

Clinical Findings Diverticula usually give rise to no symptom 
unless they are sufficicntl) large to interfere with deglutition Accumu 
lations of small quantities of food may cause on unpleasant taste 
regurgitation of food may occur especuvllv on stooping, or a swclhu' 
mav be noticed in the neck which diminishes after regurgitation, cnusini 
dysphagia or cough 

Differential Diagnosis A swelling in the neck vrhieh disappear! 
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after regurgitation of food is very suggestive. An X ray examination 
after swallowing a b-inum paste usually confirms the diagnosis 

Course and Complications A large diverticulum may cause 
ttsophageal obstruction owing to pressure of its contents 

Treatment Small du erticula are usually only diagnosed by X ray 
examination and require no treatment A larger diverticulum m the 
neck can be removed by operation The rarer vonelies m the thorax 
are usually intractable Sometimes the patient can swallow more easily 
if be hes on his face. 

(Esophageal Varices 

^'ancose vems m the lower part of the oesophagus are a common 
post mortem finding (see Fig 1) Tliey ore usually associated with 
cirrhosis of the liver, consequent on portal vein stagnation Tliey may 
also occur with obstruction of tbe inferior or superior vena cava, as m 
heart failure They are a cause of haematemesis or melama and can be 
diagnosed during life by ojsophagoscopy, or bj a barium swallow, the 
film show mg a characteristic appearance 

(Esophageal Ulceration 

The following \anctics of ulcer may occur Traumatic, peptic, 
simple as a complication of fevers such os diphtheria or scarlet fever, 
malignant, syphilitic, and tuberculous Peptic ulcers occur at the 
lower end of the esophagus, especially in association with thoracic 
stomach They cause pam on swallowing at the lower end of the ster 
num and m the back Vomiting and haanatemesis maj occur The 
diagnosis of ulceration is made by oesopliagoscopy, and the treatment 
IS as for gastric ulcer (see p 86), but olive oil CO to 120 m (4 to 8 ml ) 
should be given immediate!) before each feed 

Rupture of the (Esophagus 

This may occur spontaneously when ulceration is present, or from 
trauma caused bj an ingested foreign body or the passage of an ceso 
phagoscope or bougie It may rarely follow vomiting Thus m one of 
my cases a patient after rapidly drinking Be% cral glasses of beer, a omited 
violently and was seized with acute pain in the left side of the chest and 
left flank He sat up and writhed in agony 

On ExamtneUton The abdominal wall was rigid and a pleural rub 
was heard over the left lower chest m front The pulse was rapid, and 
the temperature subnormal In a few hours signs of a left hj dropneumo 
thorax were present, acid stomach contents were aspirated from the 
lower left chest and air was present abo% e Death ensued m about 80 
hours, and at autopsy a rent was found in the cesopliagus just above the 
diaphragm Cure has been reported by thoracotomy and repair of the 
tear 

Dilatation of the (Esophagus 

This may be a uniform dilatation occurring above an cesophageal 
obstruction (ste Dysphagia) or be due to achalasia of the cardia 
Localised dilatation occurs as a diverticulum 
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after regurgitation of food is very suggestive An X ray examination 
after swallowing a barium paste usually confirms the diagnosis 

Course and Complications A large diverticulum may cause 
oesophageal obstruction owing to pressure of its contents 

Treatment Small diverticula are usually only diagnosed by X ray 
examination and require no treatment A larger diverticulum m the 
neck can be removed by operation The rarer vaneties in the thorax 
are usually mtractable Sometimes the patient can swallow more easily 
if he hes on his face 

(Esophageal Varices 

'^'a^lCose veins m the lower part of the oesophagus are a common 
post mortem finding (sec Fig 1) They are usually ossociated with 
cirrhosis of the liver, consequent on portal vein stagnation They may 
also occur with obstruction of the inferior or superior vena cava as in 
heart failure They are a cause of hsematemesis or raelama and can be 
diagnosed during life by ocsophagoscopy, or by a barium swallow, the 
film showmg a characteristic appearance 

(Esophageal Ulceration 

The following varieties of ulcer may occur Traumatic, peptic, 
simple os o complication of fevers such as diphtheria or scarlet fever 
malignant, syphilitic, and tuberculous Peptic ulcers occur at the 
loner end of the ccsophagus, especially m association n^ith thoracic 
stomach They cause pain on swallowing at the lower end of the ster 
num and in the back Vomiting and hannatemesis may occur The 
diagnosis of ulceration is made by ccsopliagoscopy, and the treatment 
is as for gastric ulcer (see p 30) but olive oil CO to 120 m (4 to 8 ml ) 
should he given immediately before eacli feed 

Rupture of the (Esophagus 

This may occur spontaneously when ulceration is present, or from 
trauma caused by an ingested foreign body or the passage of an ceso 
phagoscope or bougie It may rarely follow vomitmg Thus m one of 
my cases a patient after rapidly drmking sev oral glasses of beer, vomited 
TrtlivrhVy tmi wtai.erizeiSi'nViYi 7rt?a\fpwm yh MritVrd't tl *t\it ches'i Hn& 
left fiank He sat up and writhed in agony 

On Examtnaiton The abdoramal wall was rigid and a pleural rub 
was heard over the left lower chest in front The pulse was rapid, and 
the temperature subnormal In a few hours signs of a left hydropneumo 
thorax were present, acid stomach contents were aspirated from the 
lower left chest and air was present above Death ensued m about 80 
hours, and at autopsy a rent was found m the ccsophagus just above the 
diaphragm Cure been reported by thoracotomy and repair of the 
tear 

Dilatation of the (Esophagus 

This may be a umform dilatation occurrmg above an cesophageal 
obstruction (see Dysphagia) or be due to achalasia of the cardia 
Localised dilatation occurs as a diverticulum 
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Dysphagia 

Definition DiiEculty in swaUo\ring 

Etiology. The causes may be classified as oral, pharyngeal, larj ngeal 
and oesophageal Tl^ most imports^ causes are — 

^Oral Stom^tis , vdcers of the tdngj^ sore thro^ as m lonsilhtis , 
qumsy , cleft p^ate , palatal and phar^^eal paralysis as m diphtheria, 
bulbar palsy, myasthenia gravis and progressive muscular atropliy , 
mumps, fractured jaw , arthritis of the jaw , dislocated jaw 
^Pharyngeal RetropharyTigeal abscess, diverticulum, syqihihtic 
stenosis , achalasia of the pharyngo oesophageal sphincter (Plummer 
Vmson syndrome) 

'ytaryngeal Tuberculous laryngitis , carcinoma of the larynx 
•^(Esophageal Internal Ingested foreign body such as a bone 
Intrinsic (Esophagitis, ulcer, stricture, spasm, globus hystericus, 
tumours , diverticula , achatasia of the catdia , paralysis (bilateral 
lesions" of the vagus) kxtemal Enlarged cervical lymph nodes, 
tumours of the thyroid , mediastinal tumours , aneurysm of the aorta , 
dilatation of the left atnum , dissecting aneurysm, congenital ab 
normahtics such as right sided aortic arch, double aortic arcli and 
aberrant nght subclavian artery , pleural or pericardial effusion , 
imilateral pulmonary fibrosis 

THE STOMACH 

Introductory In the majority of cases of disorders of the stomach 
the physical signs are slight and inconclusive, and diagnosis depends 
on a very careful investigation of the history and symptoms, and on 
special investigations by test meals, opaque meals and gastroscopy 

Gastritis 

Defimtion Inflammation of tlie mucous membrane of the stomach 
This may be acute or chronic 

Acute Gastritis 

Etiology Acute gastritis usually results from the ingestion of so me 
irritant such a s_3rticIes^of_food-either indigestible, immasticated or 
tainted (food^ poisoning), from excessive amounts of alcoh ol, from 
potsons-sucli JiS perchlo ride o f mercury or from the inhalation of an 
initan^as In children, it forms a pact of summer dtarrheea (acute 
gastro-ententis) Acute gastnlis may occur in influenza , unrm ia. 
pneumonia, br onchi tis, and rarely mjtyphoid or_typ^i^evers Tlic 
mfectloiriiei^fs probably hsematogenous In pjamia and small pox 
suppurative gastritis may occur 

Pathology The mucous membrane of the stomach is red and 
inflamed, and hiEmorrIngcs may occur In infective cases there may 
be local or dilTuse suppuration in the submucous tissues (phlegmonous 
gastntis) and this may cause perforation of the stomach wall 

Clinical Findmgs, The patient is usually an adult who gives n 
history of one of the causative conditions enumerated above lie 
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coinplams of being suddenlj taken ill Tvith pain ii^the epigastrium 
followed (^ten by vomiting and thirst The vomit at first c onsist of 
sComacir contents, butjater there is usuallx_ little bevo^_ mucus 
g astric j uice, an d possibly blood In severe cases there are general 
toxic symptoms with prostration , faintness, jiallor subnormal tempera 
ture and a jnpid feeblepulse Ihe temperature may be raised m cases 
due to food poisoning If the imtant enters the intestine there may 
also be diarrhcea 

Differential Diagnosis T1 e diagnosis is usually clear from the 
history and picture of the case TJie vomit si ould be examined in 
order to determine if possible the cause of the illness The acute 
abdominal pain may suggest abdominal angina or a tabetic crisis and 
acute phlegmonous gastritis is usually mistaken for a peS'orated lyipen 
^x or pe ptic_u lger 

Course and Complications In the majority of cases the illness is of 
short duration and complications apart from dnrri cea are rare In 
se\cie cases the sequel^ include ulceration of the stomach chrome 
gastritis and gastric stenosis 

Prognosis This depends on the nature of the irritant Death is 
inevitable with phlegmonous gastritis and may occur rapidly m poisoning 
cases 

Treatment If poisoning is suspected a spcciraen of the \omit 
should be saved in a clean jar for special tests to determine the nature 
of the imtant 1 he patient should be puLto bed and only sips of watgr"^ 
allowed by mou th Ihe bed should be wormed witli hot bottlesy'In 
cases of poisoning not due to a corrosive substance a stomach tub e 
shou ld be pass ed, an d the sto m ach was hed out In poisoSmg'HueTo 
corrosives tlie oppropnateanRHoteinould be given Subsequently only 
small quantities of water are allowed by mouth (see p 78i) 

In cases not due to poisoning a prehimnary dose of castor oil 
qz (15 ml ) should be given followed by a^gastne se^h\ e such as Sod / 
bicarb _10 ^ Jo 0 G ) bism rarb 15^ (1 G ) Qcid hydrocyan dil 
2m (0 12 ml ), muc acac oz (15 ml) aq ad 1 fl oz (80ml) Ifl 
oz~(80 ml ) every 4 hours 

To relieve epigastric pain, hot flannels or a mustard leaf may be 
applied If there has heen irnnAi loss of ?fCQd by ittAsA 

injections of 4 to 8 11 oz (120 to 240 ml ) ofjiormd sahne containing^ 
^°^o^ex^ose should be gnen every 4 to Colours In cases of severe 
collapse a stimulant such ns Coramme (ml ethamide) I 5 ml should be 
injected hypodermically, and 4 fl oz (120 ml ) of strong hot coffee may 
be administered per rectum 

Food should be given with caution when vomiting and acute pain 
have ceased Three ounce (90 ml ) feeds of citrated milk 2gr (012G) 
to 1 fl oz (80 ml ) or arrowroot every 2 hours are most suitable 

Chronic Gastritis 

Etiology It IS doubtful whether many of the cond tions which were 
formerly descr bed as causmg chrome gastritis do in reality have this 
effect Thus the stomach may be gastroscopically normal in many 
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individuals who have consumed «msidernble amounts of alcohol fo: 
niany years Chronic gastritis may be secondarj to acute gastritis, t( 
local causes such as an ulcer or growth in the stomacli” or to pa^ivt 
venous congestion in association with cirrhosis of the Incr and heari 
failure Chronic gastritis may also occur in \mting,discascs such ai 
caremoma or tuberculMis, or m Jjlood diseases such as pemiciou! 
aOTmia or leuhasmia ■■ ~ 

Pathology Gastroscopic and other studies of the mucous membrane, 
including gastric biopsy using a flexible tube, ^e^cal three tj^pcs, 
sujierficial, atrophic andjiypcrtrpphi c gastn tis In superficial gastriti: 
there is reddening oedema and exudation In a^phic tin 

mucous membrane is thin and pale In lij-pertropKic'^Stritis th< 
mucous membrane is velvety It may be nodidar or polypoid, and snial 
erosions may be seen 

Climcal Fmdings Superficial gastritis usually gives rise to nc 
symptoms Atrophic gastritis may be met wi^i in untreated p^icioiu 
amemia, m iron deficiency antEmias~ and in g^ric_cnrcinoraa^ Tilt 
sjTnptoms are inconstant, but the patient maj complain of d^s ^ps ia 
an d hea rtburn In hypertrophic gaslril^th^sjTnptoms_may^reseim)lc 
those of peptic ulcer, and a severe hairaatcme^s may occur 

Treatment In atrophic gastntis the treatment appropriate for the 
onicmia should be given In hypertrophic gastritis the treatment is as 
for gastric ulcer 

The Gastnc Dyspepsias 

Defimbon Disturbances of stomach function 
Ebology The mam fixnction of the stomach is to liquefy food and 
pass it on to the duodenum Disturbances of function may be secretory , 
muscular or nervous 

Hypochlorhydna and Achlorbydna 
Definibon Dimmished secretion of gastric juice The term is 
usually employed to mean diminished secretion of hydrochloric acid 
In achlorhydria there is absence of free hydrochloric acid, and in 
achylia gastrica there is a complete absence of free hydrochloric acid 
and pepsm m the gastric juice 

Etiology HyTocIilorhydria may be met with m apparently healthy 
mdiMduals Achlorhydria may also occur m apparently healthy 
individuals or may result from atrophic gastritis or caremoma of the 
stomach It may also occur with simple achlorhy drie anosmia Acldor 
hydria is more common m women It is rare with duodenal ulcer, less 
uncommon with gastric ulcer Adiylia gastrica is usually present with 
pernicious nmimia 

Clinical Fmdings I rcquenlly there are no symiptoms In other 
cases the patient, usually an adult complains of abdominal clisccmfort 
and fulness after a small mwl, flatulence anorexia lieartbum and 
diarrhcca A test racal sbows~a f»mp!etc absence of free hydrochloric 
acid and a low total aad cur^ e The opaque meal shows rapid stomach 
emptying due to absence of acid in the duodenum Normally acid in 
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the duodenum causes the pjlorus to close until it is neutralised by the 
pancreatic secretion 

Treatment Tins should be directed to the associated conditions, 
such as anxmia It is doubtful whether hjdrochlonc acid given by 
mouth has any effect 

Hyperchlorhydria 

Definition In hyperchlorhydria the volume of gastric juice may 
not be increased, but the concentration of hydrochloric acid is greater 
than the normal of about 0 1 to 0 2%, as obtained with the test 
meal 

Etiology Hyperchlorhydria occurs in about 5% of apparontlj 
normal men, or in association with pylorospasm and juxta pyloric ulcer 
the gastric crises of tabes, and at times m association with chronic 
cholecystitis or appendicitis 

Chnical Findings No definite symptoms can be attributed to 
hyperchlorhydria 

Gastric Flatulence and Aerophagy 
(Flatulent Di/spepsio) 

Definition Distention of the stomach with gas 

Etiology Flatulence is frequently due to nir swallowing (aerophagy) 
less often it is due to fermentative changes in the stomach 

Clinical Fmdiogs, The patient complains of epigastric distention 
after meals, fulness and eructations of wind Flatulent dyspepsia is a 
prominent sy mptom in many cases of gall bladder disease It often 
gi^es nse to palpit atio ns and pain near the apex ofjthe Jieart, which 
IS mistaken by tlTe patient for heart disease As a psycboneurosis 
aerophagy becomes a morbid habit, the patient constantly swallowmg 
and belching up wind, with noises which are very distressing for those 
near him Aerophagy may also occur with acute dilatation of the 
stomach 

Treatment In flatulent dyspepsia the meals should be gn w dry, 
and fl uid h ourjif fore, houTS a fter meal s A charcoal 

biscu it may be e aten o r a canmnotive such as ol cajaput 2 m (012 ml) 
or ol terebin 10 m (0 6 mi ) may be taken on sugar, or a mixture 
ordered containing Sod bicarb lOgr (OCG),sp ammon aromat 20m 
(1 2 ml ), sp cblorof 6 m (0 3 ml } infos caryophylJ rec ad 1 fl oz 
(80 ml ) 1 fl oz (30 ml ) three times daily after meals 

In aerophagy due to nervous causes the nature of the air swallowing 
should be explained, and the patient mstructed to resist all desire to 
“ bring up ” the wmd Holding a cork between the teeth ma\ pre\ ent 
air swallowing 

Bulimia 

A condition of excessive hunger which may be met with in diabetes 
mellitus, gastric ulcer, hyperthya«idism, gout, or as a neurosis 

Anorexia Nervosa 

A condition charactensed by complete loss of appetite without any 
organic cause bemg discoverable The loss of appetite was attributed 
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bj Sir William Gull to a “morbid mental state,” and it is thought by 
some that this leads to a functional disturbance of the anterior lobe of 
the pituitary The condition msomcwajs resembles Simmonds’ disease 
The latter, hon ever, usually occurs at a later age period Predisposing 
causes include emotional crises, unhappiness at home, at school or at 
work, “slimming,” an operation, or a so ere illness Tlie patient is 
usuallj a young woman aged 15 to 20 years, who refuses to take any 
food, steadily loses weight and suffers from amenorrhcca The 
amenorrheea may begin before, or at the same time as the anorexia 
There is an increased downy growth of hair on the trunk, limbs, lips and 
chin, and the pubic hair may show the male distribution There is 
usually no loss of pubic or of axillary hair In sei ere cases there is 
ijcdema of the legs The patient is active and restless and displays 
complete indifference towards her symptoms Death, usti'illy' from 
stanation, may occur from what is apparently a functional disease 

The nature of the illness should be explained to the patient and her 
relatives She should be isolated and small feeds given two hourly, the 
nurse or doctor ensuring that each feed is eaten Feeding by continuous 
intragastrie drip the tube being passed through the nose, is aery 
successful in some cases The patient cannot be considered to be cured 
until her monthly periods are restored 

Heartburn 

(Pyrostt) 

Heartbum is a burning sensation felt behind the sternum or in the 
epigastrium, usually accompanied by eructations or regurgitation of a 
little acid fluid into the mouth- It often occurs m the early months of 
pregnancy, or in association with smoking or taking a meal when 
fatigued by the day’’s work In olhCT mslanccs il is associatetl wlh an 
organic disease of the cesophagus, stomach or gall bladder Relief may 
usually be obtained by drinking a little warm water with half a tea* 
spoonf^ul (2 G ) of sodium bicarbonate dissoh ed in it 

Waterbnisfa 

Waterbrash is a regurgitation of acid fluid into the cesophagus 
accompanied by a copious secretion of saliva The latter may run out 
of the mouth and be followed by vomiting It is usually associated 
with hyTicrsecretioD and relieved by alkalis 

Dilatation of the Stomach 
{Gastrectasis) 

Tliere are two ty^pes, acute and chronic 

Acute Dilatation of the Stomach 

Etiology The dilatation may be due to piralysis of the gastric 
branches of the s ogus or to ovcractivity of the sy mpathctie, associated 
with a kmk of the third part of the duodenum, where it is crossed by 
the superior mesenteric \esscb Tlus kink is produce<l by the drag of 
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the dilated stomach Some writers behe%e that the dilatation is 
mitmtcd by air swallowing It usually follows operations such as 
prost itectomy, but it mav occur in anj sesere illness, after childbirth 
after injuries to the spine femur or head or following a heavy meal 
Clinical Findings Shortl> after coming round from the nnsesthetic 
after an abdominal operation the patient notices pam or oppression m 
the epigastrium and Htcr large quantities of watery fluid containing 
mucu'' or bile pour out from the mouth 

On J xonnnaUon In the early stages there is slight fulness m both 
hyjiocliondria Later the patient is pale and collapsed, the abdomen 
IS distended and sometimes tender, a stomach splash is elicited The 
pulse is rapid and of poor volume, and the temperature is usually 
subnormal 

Differential Diagnosis Acute dilatation of the stomach must be 
differentiated from peritonitis or intestinal obstruction The absence 
of fe\er and fecal vomiting, together with the signs of a grossl) dilated 
stomach are characteristic findings 

Course and Complications If untreated it may prove rapidly 
progressive 

Prognosis This is senous and death may quickly occur unless 
treatment proves successful 

Treatment Prophylactic This consists in the avoidance of tight 
abdominal binders after operations Mouth washes should be used to 
prevent oir swallowing 

Curative If the condition is diagnosed suiDcicntly carl^ and 
adequate treatment applied, it is not usually necessary to place the 
patient in the knee elbow position or on his face As soon as it is 
suspeetetl a Rjle’s tube should be passed through the nose and the 
stomach contents aspirated with o well fittmg glass syringe If excessive 
fluid is obtained indicating dilatation, the stomach should be kept 
emjity by a continuous suction apparatus attached to the Ryle s tube 
Normal saline should be given intravenously by the continuous drip 
method to replace lost fluid, and the patient should be allowed fluid by 
mouth as desired Pbjsostigmme sabcylatc 1/200 gr (0 3 mg) or Pro 
stigmin 1 mg should be given subcutaneously every 4 hours for 3 doses 

Chronic Dilatation of tbe Stomach 
This may be non obstructive or obstructive 

Non-obstructive Dilatahon of the Stomach 
It is doubtful whether the large stomach often associated with 
gastroptosis, gives rise to a definite symptom complex 

Obstructive Dilatation of the Stomach 
Etiology Obstructive dilatation may result from pylonc obstruc 
tion due to an ulcer, new growth, congenital stenosis, pi lorospasm 
or extern il ndliesions or to an hour glass stomach 

Pathology The stomach is usually considerably enlaiged and some 
hypertrophy of its musculature may occur 
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Clinical Findings The patient is often an adult male, who complains 
of indigestion associated with gradual weakness There is epigastric 
discomfort flatulent distention and penodical vomiting of large 
quantities of sour fluid, which has an olTcnsive odour in malignant cases 
The vomit often contains articles of food eaten several daj s pre\ louslj 
The appetite may remam good but constipation is sev ere 

On Examination A marked stomach splash may be elicited several 
hours after the last meal and in some instances p> lone thickening is felt 
Visible penstalsis in which the wa> es pass from left to right m the upper 
abdomen may be noted after abdominal palpation, and the outline of 
the distended stomach may be seen through a tbm abdominal wall 
Occasionally antipenstaltie waves are seen A test meal shows stagna 
tion of the stomach contents, excess of mucus fermentation acids and 
a low or absent free bjdrochlonc acid content An opaque meal 
mdicates the size of the stomach and delay m emptying This may be 
repeated after a course of tnc bcUadon 15 m (1 ml ) t d s , wlucli is 
given for 3 to 4 days to see whether the obstruction is due to pj loros 
pasm Pylorospasm may be due to apprehension, and some radiologists 
belies e that the relaxation of the spasm at the second exammation is 
due to the relief of this apprehension rather than to the effect of the 
belladonna 

Course and CompllcatloDS Oiganic pyloric stenosis is progressive, 
and if due to carcinoma, usually rapidly so Tetany may occur as a 
complication 

Differential Diagnosis Dilatation of the stomach can usually be 
distuiguished from dilatation of the colon by clinical exammation, and, in 
some eases of the latter, removal of flatus by a rectal tube establishes 
the diagnosis If the stomach is grossly dilated and filled with fluid, 
ascites or an ovarian cyst may hare to be eliminated m making the 
diagnosis There is usually no difficulty, es the dilated stomach can 
be emptied by a tube and the swelhng thus remo% ed X ra> s also sen e 
to estabbsh the diagnosis 

Prognosis This depends on the cause of the obstruction and its 
amenability to treatment 

Treatment Gastro-enteroslomy is usually required in organic 
tfcVCTiMAiOTi Sltviess sipesra. vjay hn celmvefl hy daily ©Lslnc 

lavage and the administration of tnc bclladon 15 m (1 ml ) t d s 

Congcmtal Hypertrophic Stenosis of the Pylorus 

Etiology The stenosis is probably due to congenital hypertrophy 
of the circular fibres of the pylorus with superimposed pyloric spasm 
Predisposingcttuses 1 Age 2to4wceks 2 Sex Jlalcsprcdominntc 
m the proportion of four to one The first child of a family is especially 
prone to the affection Phimosis is probably of no etiological 
significance 

Pathology There is pyloric tluekening with hypertrophy of the 
circular muscle fibres , the stomach may be dilated The duodenum is 
normal 
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Clinical Findings The patient is usually a baby boy, either breast 
or bottle fed, aged about 2 to 4 necks, who n as healthy at birth, but wlio 
has sufrered from vomiting and constipation since he nas about 2 
necks old More rarelj the vomiting has been present from birth 
Ihe \omitmg is forcible or projectile the fluid being ejected 2 to 3 feet 
(60 to 90 cm ), and the baby loses weight The vomit does not contain 
bile 

On Examtnaiton The baby is often pale, a little ejanosed and 
wasted and may appear dehydrated Visible peristalsis from left to 
Tight, may be seen in the epigastrium after a feed A tumour can be 
felt m nearly every case if suCBcieat care is taken The warmed left 
hand is laid on the abdomen and the lower border of the liver defined 
Pressure is then made with the fingers in the region of the pylorus and 
after the baby is fed the small tumourdue to the thickened pylorus can 
usually be felt It may be under the hver and felt only on inspiration 
and it may qmekly relax An X ray photograph may be taken giving 
an ounce (80 ml ) of milk and water and 60 gr (4 G ) of barium sulphate 
by a spoon , the delay in stomach emptying is thus revealed Gastric 
analysis usually shows a high free and total acidity and absence of 
duodenal regurgitation The vomiting leads to alkalosis with a raised 
plasma bicarbonate and a lowered plasma chloride figure 

Course and CompUcatioos If untreated, tlie baby usually dies 
m a few weeks from starvation , recovery may take 1 to 8 montlis 
with medical treatment Gastro enteritis due to cross infection m a 
hospital ward is a serious c'omplication 

Differential Diagnosis The condition must be diagnosed from 
other causes of vomitmg The characteristic features are the age of 
onset, the projectile vomitmg, visible peristalsis and most important, 
the palpable tumour In congenital duodenal stenosis the vomitmg 
begins at birth and bile is present m the vomit 

Prognosis A certain proportion of patients recover spontaneously, 
but, as it IS impossible to say whether an individual one is gomg to do 
so, treatment should be given immediately the diagnosis is made There 
IS a difference of opinion as to whether this treatment should be medical 
or surgical, and whether surgical treatment should only be given if 
inefiica^ ia■l^5 On tMAvra* VVe -paVra Vre wimdtd \.t> 

surgeons as in a series of 50 cases operated on id nursing homes 100% 
recovered, and with a series of 100 cases, who were breast fed before and 
after the operation, and were operated on m hospital, all recovered 
On the other hand, with bottle fed infants operate on in hospital a 
mortality of 10% must be expected death being usually due to gastro 
enteritis acquired by cross infection in hospital 

Treahnent Medical This consisted formerly of gastric lavage 
usmg a No 6 or 7 Jacques soft rubber catheter and a 1% sodium 
chloride solubon at 100® P (87 S* C ) twice daily just before a feed 
Small hourly feeds were given of 1 to 2 tcaspoonfuls (4 to 8 ml ) of 
breast milk which had just been drawn off, or of atroted or peptonised 
milk The feeds were gradually increased to 1^ fl oz (15 ml ) Tlie 
best medical results arc obtained by the use of Eumydnn (atropine 
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methjlmtras), the mortality m Gothenburg being 1 %, whereas m 
England 'with hospital cases the morta!it> is about 11 5%, between 70% 
and 80% being cured Eumydrin may be gi\ cn bj mouth using aim 
10,000 solution in water, the first dose is 0 5 to 1 ml , increasing bv 0 5 
ml at each feed until 2 to S ml are giren six times daily TheEum>drm 
is administered half an hour before the feeds, uluch are gnen three 
hourly The treatment has to be continued for about 4 necks 
Eumjdrin (0 6% m alcohol) may also be given by drops applied to the 
tongue One drop twice a daj may pros e sufficient to stop the v omiting 
It is a mistake to administer too much fluid by mouth, or in the fom of 
normal sahne subcutaneously, unless the patient is v erj dchj drateil, as 
this diminishes the effect of the drug The total fluid required (between 
feeds) IS 3 fl oz flh bodj weight (190 ml /kg ) during the first 24 hours, 
subsequently the infant is given by mouth between feeds as much 
flmd as he requires in addition to his feeds Gastric lavage is not 
usually necessarj Toxic effects include rise of temperature, fliislung 
of the skin and abdominal distension These can usually be relieved 
by omitting the next dose of Eum>drin The duration of the treat 
ment is hkcly to be 28 days in hospital, during wlueh time tliere is 
a grave risk of gastro entejitis occurring from cross mfection unless 
adequate precautions are taken as regards isolation and nursing If a 
favourable result is not obtained m a few days, an operation should be 
performed 

Surgteai The operation is that of Rammstedt’s pjloromjotomj, 
the pylorus bemg divided longiludmally down to the mucous membrane 
It IS usually performed under local an'esthesio the stomach being 
washed out immedmtel) before the operation 


Hypertrophic Stenosis of the Pylorus in Adults 
A few cases of byTiertrophic stenosis of the pj lorus of the congenital 
type have been met with in adults They are clinractensed by recur 
rent attacks of vomiting which may be associated with tetany , without 
necessarily a history of infantile v omiting The condition can be cured 
by pyloroplasty, if feasible, or reheved by gastro-enlerostomy 


Cascade Stomach 

This radiological abnormality is also known ns the “ cup and spill ’ 
deformity, or ns the physiological hourglass stomach It probably 
results from an indentation of the posterior wnll of the fundus of the 
stomach This mav be due to distension of the splenic flexure with gas, 
or to localised gastric spasm. The barium fills the lower part of the 
fimdal loculus, and then spills down into the lower part of the stomach 
The patient may complaui of recurrent attacks of epigastric pain, 
nausea and vomiting No special treatment is required ^ol of 
the stomach is probably a variant of the cascade stomach 
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Hsematemesls 

Definition Vomiting of blood 

Etiology. Tlie blood maj be derived from various sites — 

Stomach (gastrorrhagia) 

v-i!xrcal^uses Erosion (gastrostaxis bleeding from mmute foci) 
ulce r , yd aremom a or sarcoma , hypertro phic _ g astrit is , txauma , 
co rros ives , as pirm tabl ets swal lowed whole , simple tumours such os 
polypi or angiomata , a tuberc ulom a , a gumma Intragastric ruptu re 
of aneury sm of the aor ta T^s dorsalis (gastric crises) 
y^^ortal cong estio n du^to_cirThosis hep itis , splenic ansemia heart 
failure , thrombosis_of the portal vem 

^ Joxic and infective causes Yellow fever, Weils disease, small 
pox, haimorrhagic diphtheria, haemorrhagic scarlet fe\er, lucmor 
rhagic measles , appendicitis , cholecystitis , septicaimia , influenza , 
chotemia , uremia 

Blood diseases Leukoma, purpura, pernicious nnxmia , h^mo 
phiha , erythaemia 

(Esophagus Ruptured varicose veins in cirrhosis of the hverN> 
^yThe Duodenum An ulcer>/" 

-^The Lungs, Nose or Mouth The blood from these sources is 
s^Tallowed before it is ^ omited 

Clinical Findmgs If the hTmatemesis is severe, the patient usually 
experiences a prclimmary feeling of fauitncss nitb nausea, and then 
vomits up the blood Blindness, temporarj or permanent may follow 
lucmalcmcsis 

On Examination The patient is often pale and blanched The 
vomited blood tends to be dark fcoCfce grounds) and is acid m reaction 
unless a large dose of alkali has ocen taken just before the \ omitmg 
Food may be present in the vomit and the blood is not aerated as in 
haimoptysis The stools subsequently arc dark and tarrj (melsena) 
for about two da} s after the blowing has ceased 

Treatment This depends on the cause The routme treatment 
for hemorrhage due to gastric ulceration is described on p 39 

Vomiting 

Definition Expulsion of the stomach contents from the mouth by 
abdominal and diaplirogmatic contractions 

Etiology \ oniiting may be due to — Gastric Causes Dyspepsia, 
gastritis , ulcer carcinoma , congestion m heart failure or cirrhosis , 
hour glass constriction pylonc obstruction , emetics such as salt cr 
mustard , irritants such as arsenic, digitalis poison gases etc 

Central Causes Stimulation of the vomiting centre ui the medulla 
by ancesthetics , apomorphinc, tobacco, toxins m iirffimia , alkalosis, 
acidosis m diabetes melhtus and cyclical vomiting, choltcmia, preg 
nancy Graves’ disease, Addison’s disease, Scarlet fever, influenza, 
acute yellow atrophy of the liver 

Nervous Causes Emotions , hysteria , migrame , concussion 
meningitis , intracramal tumours, abscess or hxmorrhage , tabes 
dorsalis 

BKiirSOTr 8 1IXBICI58. 



TUE ALIME\TARY SI STEM 

Reflex Causes Pharyngeal imtation, mtestmal obstruction, 
appendicitis, worms, pcritomtis, acute pancreatitis biliary colic , 
renal colic, Dietls crisis, vestibular causes ns in Sl^niircs disease 
and possibly seasickness , nasal causes, due to odours , uterine and 
ovarian irritation as in pregnane} , testicular trauma 

Gastric Ulcer 

{PepUc Ulcer) 

Definition A simple ulcer of the stomach of doubtful etiology 
%-^EtioIogy The cause is unknown Gastri c juice appears to be an 
essential factor in tlie ulcer p roduct ion os peptic ulcer occurs only in 
situations exposed to its action such as the stomach, first part of the 
duodenum last part of the <£Sophagus and in the jc3unum after gastrn. 
anastomosis (anastomotic ulcer) Normally the gastric mucosa w 
protected from the corroding action of the acid by a thin layer of mucus 
Extensive skm bums may result m a Curling s ulcer Tins is an acute 
gastro-duodenal ulcer, situated near the pylorus A peptic ulcer ma} 
develop m an area of heterotropic gastric mucous membrane m a 
Meckel s di\ erliculum In the ZoUmger EUison syrndtomc there is an 
association of multiple gastro-intesUnal ulcers, non insulin secreting 
islet celled adenomata and massne hyperchlorhydna This may be 
associated with watery diarrhoea and potassium depiction Other 
factors which may play a part m its production are Trauma from in 
gested imtant food Gastric arterial thrombosis or cardiac infarction 
Nervous disturbances such os os er activity of the \agus or under 
activity of the syTOpatbetic, which may result from tobacco Morry 
appears to predispose to haunorrhage and perforation Stimulation of 
a \ egetatii e centre m the inter brain by Pjtuitnn or by a tumour, with 
consequent increased Nagal octmt\ may be a factor TIic posterior 
lobe of the pituitary in animals produces a gastrotoxic substance which 
can cause lesions in the acid bearing area of the stomacli There may 
also be a gastric ulcer diathesis, as gastric ulcers tend to run m some 
families and duodenal ulcers in others Peptic u lcer a pp ears to bejnorc 
common in patients whose blood groupin g is 0 tli^ in those n hi^are A 
B or AB 

Patiiology Toe Tticcr viaves m vox. frorr* nberat ^tc. ^ mm vp. 
diameter, but it may be larger , it is usually about the size of a shlllmg 
(24 ram in diameter) and is commonl y circular or o\aI Multiple ulcers 
may occur Acute and chronic ulcers are desenbeST The former arc 
usually small and often multiple, their floor is smooth and adhesions 
are not found They may form rapidly, in four or fi\c days In 
cliromc ulcers tlicre may be mucli fibrosis producing pylonc stenosis or 
hour glass constriction of the stomach The followmg arc the most 
frequent sites Near the pylorus, on the lesser o^ature, on the 
posterior wall otTlliean tenor walt yid cardia on the greater curvature 
%ie ulcer is sharply delineated and extends a vanable distance through 
the stomach wall It may erode and perforate the stomach wall, or be 
surrounded b\ mfiammatory tissue or become adherent to such organs 
as the pancreas 
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Other changes found in association Tvith gastnc ulcer are perforation 
of an arte ry in_the ulcer, pengastnc suppuration due to localised 
pent omtis which may cause a subphremc abscess, generalised peritonitis 
perforation, fistula ^th the col on, duodenu m or pleura, and peri- 
g ^t r ic ad hesions _to_the liver, bladder, etc Carcinoma rarely 
develops in an old gastnc ulcer, but healing with a resultant scar is not 
infrequent 

Clinical Fmdings The first symptom of an. acute ulcer is usually 
bamatemesis and rarely perforation The patient is usually an adult, 
over the age of 20, although a gastnc ulcer has been recorded in a cluld 
aged three months There is a history of periodic attacks of indigestion 
The charactenstic features of tlie attack ar'e e^gastmjpalhjapp^fuog 
a qiwrterjjfan hour to one hour after food and disappearing before the 
next meal The pain is behevcd to be caused by muscular contractions 
or spasm of the stomach It may be felt in the epjgastnum to the left of 
the nud bne or near the npboid process and may pass through to the 
^ck near the^gle of the lef t sca pula. It is often r elieved by vomiting 
or by alkah medicines Other symptoms such as nausea, vomiting, 
ha em at emesis or melxna may _occur In some mstances, '“especially 
when the ulceriron the lesser curvature of the stomach or near the 
cardiac end. there are no symptoms until a severe htematemesis occurs 
When the idcer is situated close to the pjlorus, the symptoms resemble 
those of a duodenal ulcer The appetite is often good, but the patient is 
afraid to satisfy it Other symptoms such as heartburn or flatulence 
with epigastric distention may be troublesome 

On Examtnation The patient is often well nourished but the 
tongue 18 usually furred Tenderness and cuta neous hyperalgeslajmay 
be found^in the epig astrium, the tendCT spot corresponding with the 
Site of the pain, as demonstrated by the patient with his finger tip. 
Some muscular rigidity of the upper rectus musc le maj be felt on one or 
both sid es ~An opaque meal roay'demonst'rat^lie^cer as a projecting 
mass of~barium m the lesser curvature, in other coses a niche or 
permanent filling defect may be seen m the stomach wall Pyloric 
sp_asm may be.pr esent with juxta .pylo ric ulceratio n An mcisura or 
hour gla ss con st riction , may be_notcd in some cases with mid gastric 
uiners IC a cnastc intian. of tha atomacirwaU « nntiCpA, thn opanjic tonal 
should be repeated after the patient has been given a course of bella- 
donna, such as tnc belladon 15 m (1 ml ), t d s o c for 3 to 4 days, to 
see if the constriction is due to spasm ox to orgamc deformity A mus- 
cular spasm is often seen m the stomach wall opposite the site of the ulcer. 
A f ract i onal te st me al shows a chmbingjtype of curve_withJiighncidity 
i f the ulc er is near tEe p yloru s and pylorospasm }s present Blc^d may 
be founds in the specimens remove d In at least 50% of cases the test 
meal finding are normal, especially if the ulcer is not juxta pyloric 
In some cases gastroscop y will reveal an ulcer which is not demonstrable 
radiologically , the convene is also true A gastro jejunal stoma is not 
always easy to see The fseces The occult-blood te st may be positive 
Using the modified Gregersen benzidine test there is no necessity fo 
exclude meat, with the exception of liver and black pudding, or green 
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vegetables from the diet There are many atj'pical cases in which the 
historj and symptoms do not suggest gastric ulcer, and yet its presence 
IS Te% ealed by the opaque meal 

Differential Diagnosis. In very many cases a presumptive diagnosis 
of gastric ulcer can only be made after X-ra\ and test meal examinations, 
the s}Tnptonis and signs being entirely misleading In other cases the 
diag^is IS established bj gastroseopj or laparotomy. Such conditions 
as g^ntis, caremdm a of the stomac h. ta beCi^ crises, clifon ie np pen* 
diciti s, chronic'Chol ecv stitis and gastncTfeuroses may all cause sj*mptoms 
cl^lj resembling those ofgastnc ulcer Caremoma should be suspected 
if the pain is not relieved by a week’s strict treatment 

Course and Complications Acate gasinc ulcers ' These usuallj lica! 
rapidly when the appropnate treatment is earned out, but a second ulcer 
has been known to form during the first stage of treatment Chronic 
gastric ulcers These pursue an intermittent course They maj heal 
spontaneously, or progress and cause such complications as haanorrhnge, 
_/ perforation, localised or general pcnlonitxsj'^gastnc stenosis due to 
pjlonc or hour-glass constnction, pengastne absc^s or adhesions, 
or carcinoma General complications are amemia and malnutrition 

Prognosis This is on the whole good A gastric ulcer rorclj 
proi es fatal apart from such complications as perforation. iKcmorrhogc 
OP malignant change Elfieient medical treatment is improving the 
ultimate prognosis 

Treatment. In the ma)onty of casts the patient requires a 
preliminary 4 to C necks’ course of treatment m bed followed bj a 
prolongetl after treatment The teeth sliould be attended to after 
dental radiograms ha\ e been taken, an) focus of sepsis being eradicated 
A modified bipp) diet is advisable with n neutralising substance after 
feedsj and olive oil, belladonna or atropine before the feeds, as described 
later. The treatment recommended is os follows — 

Healing Stage (Diet 1} Week 1 Feeds of 5S fl oz (150-240 ml ) 
arc givcnat7aTO,0otn,llafn,3pm,5pm,7pm,0pm,llpm, 
and once during the night, if ownkc Tlie feeds consist of warm milk 
containing 0 gr (0 18 G ) s^ium citrate to the ounce (SO ml ), Iloriick’s 
malted milk or Bcnger s food At least 5 of the feeds should be of milk, 
which ma) be coloured with tea Sugar maj be added to the feeds, os 
desired A raw egg should be added to one or more of the milk feeds 
Strained orange juice, tomato jiiicc, or blackcurrant purde 1 fl or 
(80 ml ), 1 1 d , or ascorbic aci J _tablct3, 50 m g 1 1 djjhmild be gi>en 
daily throughout the treatmcnMo.suppIj vitamin C If the patient is 
hungrj I oz (15 G ) of dextrose maj be taken 1 1 d. 

TleeA 2 A little thin bread and butter or a slice of dr) toast with 
butter IS giv en ^^^th two feeds, and a rusk or a plain biscuit mav be taken 
with the other feeds In addition, the patient ma) !« given tveice a 
da) one of the following Sweet jell), nulk jell), custard or junket, and 
once a da) mashetl potatoes or sieved vegetables The feeds arc still 
giv cn two-hourlv . 

n’er/.S The fecdsaregivencvCT) 2J hours, from7om to 10pm. 
The) consist of 5-8fl oz ( 150 - 2 l 0 nil )milkcvci) otherfeed, with) e^ 
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in one or more of the feeds, the tbm bread and butter, toast, rusk or 
plain biscuit and sugar as in Week 2 The alternate feeds are composed 
of a similar quantitj of potato or tomato soup, airovmiot, cornflour, or 
milk pudding (sago or tapioca), and once a day a little milk jelly, sweet 
jelly, custard or junket, apple or prune pur^e, cream or honey Further 
additions to the diet are o small helping of porridge made from very 
fine oatmeal, pounded fish, a lightly Iwiled egg, sponge or Madeira cake. 

Weeks 4 to 6 Feeds are stiU given every 2^ hours Add a choice 
of minced meat, scrambled egg, sweetbread, brains or tnpe, daily. Ice 
cream or Yoghurt may also be taken 

Immediately before 3 feeds | fl oz (15 ml ) of olive oil is given, and 
directly before 3 other feeds Tnc“belladon 5 to 10 ra (o 3 to 0 6 ml ), aq 
chlorof ad I fl oz (15 ml ), or Atropm sulph 1/200 gr (0 5 mg) in 60 
m (4 ml ) uater is given The neutralising substance used may be 
magnesium trisihcate, ajeaspoonfnl (4 G ) after feeds, or a 10% alumi 
nium hydroxide pel , Aludr oy. CO (4 ) m water. 6 tirnel aHa^ 

hour after feeds, and 2 teaspoonfuls (8 ml ) the last thing at night or 
Gelusil, 2 tablets after feeds and last thing at night Dunng the third 
and fourth weeks the neutralising substance is taken 8 tunes a day after 
feeds, and a double dose at night In the fourth to sixth weeks the 
neutralising substance is taken tivice a day after feeds and a double 
dose at night The patient should have, throughout the treatment, a 
milk feed by lus bed, to drink at night if he wakes The mouth should 
be cleansed after each feed with sod bicarb 60 gr (4 G ) in 5 fl oz 
(ISO ml ) of water, to prevent parotid suppuration No smoking is 
allowed 

A repeat K>ray exammation should be made at the end of G weeks 
If the ulcer has not healed the above diet should be continued for 
another 2 weeks 

Convalescent Stage (Diet 2) Doemg this period of about a month 
the patient is allowed up for gradually increasing periods, and additions 
are made to the dietary 

7 00 0 m , Brealifasl One egg (lightly boiled), or steamed fish, thm 
bread and butter or crLsp toast and butter (to be uell chewed), honey 
or apple jelly, sugar and milky tea 

10 om Milk 5 fl oz (150 ml ) or Horlick’s malted milk or ‘Benger'^s 
food 

12 80 p tn , Lunch Jlilk soup (potato or artichoke), fresh white fish 
(boiled or steamed), or rabbit, diicken or tender mutton, mashed 
potato Custard or milk pudding, steamed or baked pudding, trifle, 
meringue, souffles, honejeomb mould, or stewed apples (with no pips, 
skm or core), or prune pur^e and the juicc of an orange 

0 p f7i Thm bread and butter, or biscuits and butter, and one small 
slice of sponge or Madeira coke and nulky tea 

5 80pm Milk 5 fl oz (150 ml ) or Horhek’s malted milk 

8pm, Dinner As for lunch 

10 80 p m 5Iilk 5 fi oz (150 ml ) (containing 15 gr (1 G ) sodium 
citrate) or Bengcr’s food 

The neutrahsing agent should be taken after breakfast, lunch and 
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dinner, and last ttnng at night, and the olive oil or belladonna before 
breakfast, lunch and dinner. The meals should be small and eaten 
slowly. After about a month the after treatment is commenced 

After-treatment (Diet 3). S am. Breakfast A selection from 
porridge, made from \erj fine oatmeal, egg, boiled, poached or 
scrambled ; white fish, grilled or steamed , cold ham or tongue , toast, 
crisply made and well chewed , breakfast biscuits, honej , apple jelly, 
butter, sugar, cream, and roilkj tea or coffee 

11 cm A glass of nulk, Ovaltme, Horlick’s malted milk, or 
Beuger’s food and a biscuit 

1pm, Lunch A selection from soup, made from milk and vege- 
tables, such as potato or artichoke Fresh white fish, boiled, grilled or 
steamed with white sauce, or fish souffle Sleat, such as mmced fresh 
beef, mutton or veal, grilled lamb cutlet, boiled or roast chicken, 
sweetbreads, boiled tnpe or boiled ham Vegetables, such as mashed 
potato, steamed or boded green vegetables, passed through a sieve and 
served with butter, marrow, peas if tender. Sweets, such as custard, 
boded or baked, junket, rodk pudding very well cooked, cornflour, 
stewed apples with no pips, core or skin, chocolate souffle, plain steamed 
or baked pudding Crisp toast, the juice of one or more oranges, cheese 
soufn^ 

4pm A cup of milky tea, thin bread and butter, spongecake or 
plum cake, honey or jelly jam 

7 pm, Dinner As at lunch 

10 p m A feed as at 11 a m 

The breakfast, lunch and dinner should be small meals, well chewed 
and eaten slowly The patient should rest for half an hour after meals 
No condiments or \'inegar should be eaten, and nothing taken which 
cannot be reduced to a soft pulp m the mouth If it is impossible to 
obtam the liquid feeds between all the meals, a biscuit or some chocolate 
should be eaten A dose of the neutralising agent should be taken 
even night on retiring to bed 

The following articles of food are forbidden : Smoked salmon, 
kippers, whitebait, tough meat, pork, high game, sausages, brawn, 
cuiT> , made up dishes, fried foods, cheese (except cream chccsc) meat 
extracts and meat soups, pii^ies, salads, uncooked vegetables, celery, 
carrots, cucumber, onions or anj fibrous vegetables, new or wholemeal 
bread, buns, njwita, I itawbeat, digestive and oatmeal biscuits, hot 
buttered toast, unripe or raw fruit, rhubarb, plums, nuts, ruisins, 
sultanas, figs, jam with pips, marmalade with peel, strong tea or coffee, 
aerated drml^ and alcohol 

Cases of gastric ulcer which do not respond to strict treatment with 
the modified Sippj diet, should be tried with a^ontmuous mtm ga^nc-^ 
drip A Rjle’s tube is passed through the nose into tlie stomach and 
j*^ed b) a glass connection to rubber tubing attached to the drip 
The fluid flows at a mtc of -tOdroiw a minute da\ and night, i.e 0 pints 
(3 Q litres) in 24 hours The fluid used consists of milk 1 pint (COO ml ) 
dextrose 2 oz (CO G ) and sod citrate 10 gr (0 C G ) To this, Aludrox 
J 11 oz. (15 ml ) should be added, if lest samples removed from the 
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stomach, by day or night, contain free HCl The Rule’s tube is changed 
e\ery other day, cleaned and boiled, and the rubber tubing and glass 
connections ore also washed and boded This treatment may be con- 
tinued for 8 to G weeks 

The Medical Treatment of Perforation. Some cases of perforation 
liave been treated successfully witliout operation The treatment is 
applicable in early cases, before the peritoneal cavity is flooded Mor- ’ 
phine J gr (IS mg ) is mjected intravenously repeated if necessary, and 
a Decicam lozenge, 1 gr (60 mg ), is sucked The stomach is em ptied* 
inth a SeDoran*s e\ acu ator and a laige tube. A small stomach tube is 
now passed through the nose into the stomach and left tliere, the stomach 
being emptied by aspiration with a 20 ml jyniige every lialf hour The 
fluid balance is maintained by recta!, subcutaneous or intravenous 
injection of noimal salme During the second 24 hours aspirations 
arel nade hourly, follo wed by dririks'of 1 U~ oz~(80 m T) o f water On 
the tEIr<rd^"milk and waler'aregiVen'by mouth and the tube removed 
when the fluid output equals the intake, shomng that the fluid is not col- 
lecting in the stomach Subsequent treatment is ns for acute peptic ulcer 

The Indications for Surgical Treatment These are as follows 
'Perforation >Xlrganic pyloric stenosis or hour glass constriction which 
impedes stomach emptying ''Perigastric abscess Intractable haemor- 
rhage due to a perforated, scleros^ artery, which wiU not repair by 
coagulation "--A suspicion of carcinoma as aroused by the seventy of 
the pam, loss of weight, the persistence of blood m the ftcces, and the 
progressive fall m the free hydrochlonc acid m the fractional test meal 
Repeated hxmorrhnges not responding to medical treatment or 
recurrent gastric ulcers may also require operation Partial gastrectomy 
IS usually the operation of choice for gastric ulcer 

The Medical Treatment of Severe Hscmatemcsls The patient 
should be put to bed, and, providing the hsematemcsis is not due to 
cirrhosis of the liver, a subcutaneous injection of_morphm__^^h 
i gr (15 mg ) and a^pin siflph I/IQP _gr (0 C mg ) given This may be 
repeated up to a total of 1 gr (60 mg ) raorphuie m the 24 hours In 
very severe cases nothing must be swallowed by mouth until the bleeding 
has stopped, as judged by the absence of haematemesis or melama The 
mouth may be washed out with a little cold water An hourjy 
pulse chart should be kept The blood pressure and_h!emoglQBin 
^fc'ehtag^b ouia~be~' "3eIermuied eve^ i2_to_24 houra The blood 
urea should'be estimated, and, if rais^, determinations should be made 
dail^until lOalis to normal The bowels should not be opened for 
4 to 7 days, an enema then being given Rectal injections of 4 to 8 fl oz 
(120 to 240 ml ) of normal saline contaimhg_5% dextrose should be 
given e\ ery 4 to 0 hours, or a rectal dnp ma> be used with a Murphy 
vulcanite rectal nozzle, which allows free escape of flatus Six to 8 pints 
(8 0 to 4 8 litres) of normal salme (0 85% sodium clilonde) and isotonic 
dextrose (5%) should be run ui slowly every 24 hours, resting the boucl 
every other hour by intemiptmg the flow Blood transfusion is required 
if the hasmoglobmjs below 40% (5 0 G Hb %)rthe systolic blood pres 
sure^below 90 mm_Hgf^He'pulse rate over 140, or the blood urea over 
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ItTioIe milk (fresh or dned) . 
Patent barley or strained pomdee 

oz. 

5 

5 

5 


1 egg beaten up in milk . 

Buttered rusks or cream crackers . 

oz 

5 

5 

6 

8 

Whole milk (fresh or dned) . 
filamute to taste . 

oz. 

5 

5 

5 


Barley sugar . . 

Thin ciustlesa white bread and 
butter slices 

oz 

1 

1 

1 

4 

Strained orange or tomato jmee . 
Vegetable pur^e .... 
Pudding 

oz 

1 
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1 
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1 

Portiou 


Cream 

Boiled or steamed fish . 

oz 

1 

] 

1 


1 egg beaten up in milk 

or 


5 



Barley sugar 

Buttered rusks or cream crackers . 

oz 

1 

1 

1 

0 

^Miole milk (fresh or dried) 

Fruit pur^e 

Pudding 

oz 

Portion 

5 

Portion 

1 1 

B 

Portion 


Cream 

Thin crustless white bread and 
butter, slices . . 

oz 

■ 


1 

7 

1 egg beaten up m milk 

Black treacle or barley sugar 
Buttered rusks or cream crackers . 






oz 

] 

1 

1 

8 

^Mtole milk (fresh or dned) . 

Fruit pur4e. 

Pudding . . 

or 

5 

Portion 

6 

Portion 

S 
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Feeds at 





night 

(when 

[l Whole milk (fresh or dned) 

or. 

5 

5 

S 

^ 1 egg beaten up in milk . 

oz. 

5 

5 

5 

awake) 





Between 

strain^ OFonge or tomato juicc . 

01. 

] 

1 

I 

feeds 

Approxirnate calorific value 


7,545 

3,118 

8 021 


100 mg. per 100 ml. One pint (600 ml ) of blood tviII increase the 
hairaoglobm by about 10%, (1*3 G. Hb,%) and it should be raised to 
about 80% (ll'O G. Hb %) By the dnp method a 10% increase in 
hsmta^hhm sibsiild bff schism ed ctcij' 4 }iOia‘s. 21 tiicrc is a ifl 

previous severe htemorrhages, or if there is arteriosclerosis and the 
bleeding persists, an operation will probably be required TIus should 
not be delayed until the patient is exsanguine, and a preliminary blood 
transfusion should be given before the operation. After 2 to 4 days, 
and when the bleeding has been arrested, ns judged by absence of 
hxmatemesis and by the general condition of the patient, 4 fl. oz. (120 
ml ) of half-strength normal sahne (0 42% sodium cliloride) should be 
given by moutli e\ erj 4 hours for 24 hours. Milk, feeds are now begun, 
first milk 1 fl. 02 (SO ml ), water 1 fl. oz. (80 ml ) and emuls. mag oxid. 
so m. (2 ml.), every 2 hours and then iralk 2 fl. oz. (CO ml ) c\cry 2 
hours, gradually increased to 5 fl. oz (ISO ml ) c\ery 2 hours Tnc. 
belladon. 10 to 15 m. (0 0 to 1 ml ) is given before 0 feeds and olive oil 
J fl oz. (15 ml.) alternately before 3 other feeds A tcaspoonful (4 C ) 
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of the neutralising ponder is given after 6 feeds, and a double dose at 
night Fern et ammon cit 80 gr (2 G ) should be given t,i d between 
feeds The patient should now begin the routine treatment for gastnc 
ulcer A barium meal should not be given withm 2 months of a ha;ma- 
temesis as it may provohe a recurrence 

Routine Meica! Treatment of Hamatemesls In the majority 
of cases of hTcmatemesiS the patient does better with early feedmg than 
with starvation The true Sleulengracht diet is unsuitable for patients 
in this countrj, but Witts’ diet usually proves very efficacious The 
diet IS shown on p 40 

The milk is not citrated, but may be flavoured with Horlick’s 
malted milk or Ovalline Vitamin C is given as fruit juice or as ascorbic 
acid tab 60 mg 1 1 d Sips of water, or of dextrose solution or half 
strength normal saline are allowed between feeds up to 5 fl oz (160 ml ) 
an hour The total flmd intake m the 24 hours should be 5 pints (8 
litres) Neutralising substances are only given jf there is abdominal 
pain No purgatives arc adnumstered, and, if the bowels are not opened, 
an enema is given on the seventh day Transfusion is given according 
to the criteria laid down above (see p 89) 

Gastnc Divcrtlciila 

A diverticulum of the stomach is relatively uncommon It is usually 
a congenital abnormality, and m the majority of cases is situated near 
the cardia on the lesser curvature or posterior wall of the stomach 
Clinical Findings The patient may complain of epigastric discomfort 
or pam and of recurrent attacks of severe vomiting Hiematemesis is 
rare The diagnosis is made by X ray examination 

Treatment If the s)'mpU>ms ate severe the diverticulum can be 
resected or invaginated 

Carcinoma of the Stomach 

Etiology. The cause is unknown Most recent statistics tend to 
show that carcinoma rarely develops from a chronic gastnc ulcer 
Chronic atrophic gas tritis is an important pre3is^ds'uig"~cond i tion 
Carcinoma v entTiculfis too to three times as common in the male as in 
the fcmalfi sex It is estimated that 4% of nil adults die from it 

Pathology. Tlic following types are described I Scirrhous , a 
spheroidal celled caremoma with much fibrous stroma 2 ~ Ii!eduna ry 
or encephaloid, a spheroidal celled carcinoma with little fibrous stroma” 
0 Adeno-carcin omn. a columnar celled growth Dual (kiss) adeno- 
carcinoma has been desenbed occurring on apposing surfaces of the 
stomach In the go called Krukenberg tumour secondary deposits 
occur m the ovary 4 Leather bottle stomach or limits plasUca, a 
diffuse scirrhous grovvth ColIomhTgrowtff tends to spread to 
the omentum 6 Malignant dege neratio n of a peptic ulcer 7 ^ua 
mous cel le d carcinom a is rarely seen, and then it is at the cardiac 
of tlie stomach 

The growth is most often situated at the pylonis, then on the lesser 
curvature, near the cardia, on the postenor wall, or diffusely^on tlie 
anterior wall _Adeno caremoma may occur as a stomal grdwlii follow 
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mg a gastro-enterostomy Secondary carcinoma of the stomach is 
rare, the primary lesion nsuaUy being in the breast 

Clinical Findings The patient is often an adult male over the age 
0 ^ He states that he has recently suffered froin’ indigestion, a 
complaint formerly unknown to him or not noticed for several jears 
The earliest symptoms are usually abdominal discomfort or pam not 
definitely related to food and often pr^nt at mght, followedliv anorSi. 
nausea and, late r, pam aggrava^_b y food, heartbum7eru et5io5s. 
flatulence, vomitmg which may be very persistent, regui^tation of 
mucus, general weakness, amemie, co^jp^ion, loss of waght a^ 
diDiculty m digesting solid food T n carcinoma of the cardia d\’snh agia 
K often the presentmg s^Tn ptom In~othe^CMes the earlj sjTnptoms 
suggest a duoHen^ ulcer, but without the typical penods of remission 
Recurrent thromboses of veins m the legs may be an early symptom 
Hsmatemesis is a rare occurrence, but when present the vomit maj show 
the Ijr'picaT coffee grounds appearance" Thavephowever, seen cases in 
which recurrent hrematemesis was the only localising sjmiptom The 
pam later becomes ver\ severe 

On Examtnation In early cases nothing abnormal can be found 
beyond epiga stric tenderness. As the disease progresses fifighexia 
becomesjioliceable, a palpable tui riour_dueJo the_gr23tthjnayjbifticltjn 
t he ep igastnum nr.left hvpochondnum . and enlarged lymph nodes may 
be felt above the left clavicle (Virchow’s gland, due to spread along the 
thoracic duct), m the left anlla, and.m the groins. Nodule s, ma^ be 
felt in t he abdopTn<^l W”** aroun d the umbili cus The hver ma >~*be 
enlarged and irregu^ due to secondary deposits, and a scites may resu lt 
SompTMSure of enlarged lymph nodes m the portal fissure Rectal 
eyanunatioa m a y reveal secondary deposits on the shelf of Blume r In 
any case in which the suspiaon of gastac^jamnoma arises, the following 
mvestigations should be carried out ^=^ Opaque meal This may show 
a large filling defect due to the growth protruding mto the stomach and 
givmgrise to gastric stenosis, or m early cases it is due to an mterference 
with the normal peristaltic wave at a certam spot m the stomach, as 


seen on the screen In all cases the patient should be X rayed in>tbe 
Trendelenburg position to show up the iiindus of the stomachrf ^Vac 
tional test meal The typical findings are foul dark restm g sfmnach 
contents with so^ bloo d and high Jer mentat ion acid, liut no free 
hydroc hloric acid ^ Evidence of stagnation is shown by the presence 
of charcoal particl^ from the milk and charcoal feed given the night 
before Subsequent specim e ns sh o w a chlorhydria (absence of free 
hydrochloric acid) which is at times histarmne-fast, and the fermentation 
acids rema m on th eluo tTsIde Free hjBrocHonc acid may be found in 
of cases ^Achlorhydria is probably due to previous gastritis, and 
not to the growth invohnng the acid secretmg area The lactic acid in 
the stomach contents results from fermentation and is not a specific 
product of the growth Jilalig nant_cells ma y be f ound in the stomach 
washings ^ In some cases m which the X raj diagnosis of carcinoma is 
^ubtful 1 defmite diagnosis, either positive or negative, can be made 
^by gastroscopy^ Occult blood m faces. A specimen of the feces should 


CARCINOMA OF THE STOMACH 


43 


be tested for occult blood (see p 85) ^ The blood There is usually 
severe anaimia w hich may a pproxim ate to th e_perDi cious_type. with 
some megalocytes a nd an occasional m e galoblast but the colour index 
is not usually above imity There iS usually a l euco c ytosis of ig 000 
per c mm or over Secondary dqjosits m bone marrow may cause a 
leuco^rythroblastic* antemia 

Differential Diagnosis The most important conditions to exclude 
are Dyspepsia from other causes, mcluding ulcers of the stomach and«^ 
duodenum Authors of text books are often blamed for only givmg a 
picture of advanced and inoperable carcinoma of the stomach It 
should be suspected m all cases of digestive disturbances uhich do not 
quickly jneld to adequate treatment In all cases of doubt, full m\ esti 
gations as described above, should be carried out Even then m some 
cases the diagnosis remains uncertam and can only be established by 
biopsy Carcmoma of the stomach does at times occur m joung adults 
so it cannot be excluded on the ground of age alone Pern ici ous anteniia 
A blood and bone marrow examination should exclude pernicious 
anffimia m which an achylia gastnca (absence of hydrochloric acid and 
pepsin) is almost always present Splenic anam ia A swelhng i n ^ 
the left hvpochjfondnum associated wth a hsmatemesis and anosmia 


n^y suggest an enlarg ed spl een, and splenie_anffimiar The opaque meal 
usually serves to differentiate A ^uinroa of the stomach The*^ 
Wassermann reaction will help to exclude tins, and if p^itive the 
response to vigorous anti syphilitic treatment os described on p GOO 
affords further confirmatory evidence 

Comae and Complications Death usually occurs withm 6 to 
12 months from the date of diagnosis unless early surgical inter 
vention proies successful Complications mclude dilatation or rupture 
of the stomach, gastro cohc fistula jaundice due to obstruction of the 
bile or hepatic ducts bj secondary deposits ascites left pleural effusion 
and thrombosis of the femoral "1610 


Prognosis This is usually hopeless unless early operation has been 
performed Only about 10% survive resection for 5 years or over 
Malignancy is greatest in poorly differentiated tumours Polypoid 
tumours grow more slowly than do infiltrating ones 

Treatment 11 the investigations point to early carcmoma 
laparotomy should be performed and the growth removed surgically if 
possible or radium may be applied locally Operation in the presence 
of chmeal evidence of metastases, such as enlarged lymph nodes or liver, 
IS not justifiable except to relieve pjlonc obstruction Deep X ray 
treatment does not effect a cure 


Medical treatment consists m — Diet The patient should be given 
what he fancies I If there is gastric obstnictioii liqiuds or semi_soIids 
only should be allowed^Gastnc lava ge ”Tn cases of pyloric obstruction 
which are not operated on, the stomach should be washed out with 
sodium bicarbonate solution GO gr (4 G ) m 20 fi oz (600 ml ) daily or 
more frequently, usmg a rubber tube Drugs These are required for 
pain Nepenthe 20 to 80 m fl 2 to 2 ml ) 1 1 d may be g iven by mout h 
combme d wit h ^pii m 10 t o 16 gr (0 6 to 1 G ), or I^ga ctil 25 mg ta^ 
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U d Pethidine hydrochlor 100 mg. Physeptone 10 mg or Heptalgin 
10 mg may be mjected intramuscularly tw o or three times a day These 
drugs can also be given in tablet form by mouth but are not then so 
efficacious The tablets contam pethidine hydroclilor 50 mg Phy 
septone 5 mg and Heptalgin 10 mg To s ecure sleep hy podermic 
injections of morphin sulph i to 1_(15 to 60 mg ) or Omnopon 1/3 gr 
(20 mg ) are usually required The amemia usually impro\ es temporarily 
with vitamm B |2 treatment (as for permcious anxmia see p 521) 

Sarcoma of the Stomach 

It IS stated that about 1% of mabgnant growths m the stomach are 
sarcomatous Growth is rapid The age mcidence is usually between 
30 and 40 Chnieally the condition can only be distramushed from 
carcinoma by operation Secondary metastatic sarcoma may occur 
in the gastric wall 

Benign Tumours, Cysts and Foreign Bodies in the Stomach 

These include Poly^pus (adenomatous tumour) fibroma myoma 
adenomatous cyst, hydatid cyst and hair balls (trichobezoars) In 
gastric polyposis the txmvours are composed of hypertrophied mucous 
membrane The swellmgs are globular and arranged in rows m the 
transverse axis of the stomach The symptoms are usually due to 
bleeding idcerationorobstruction Tberemay beahistory ofdyspepsia 
forsereral y ears Intermittentpy lone obstruction occurs m about 10% of 
cases The barium meal shows a ty’p cal mottled appearance those areas 
not showmg the shadow of barium being occupied by the polypi The 
barium meal should alway s be repeated after washing out the stomadi 
to make sure that the appearances are not caused by food residue 

The treatment of these tumours is surgical 

Tuberculosis of the Stomach 

The stomach is very rarely affected by tuberculosis An ulcer may 
occur secondary to pulmonary tuberculosis or miliary tubercles may be 
found m the mucous membrane 

Syphilis of the Stomach. 

A gumma may cause pylonc obstruction hour glass constnction or 
ulceration Clinically it simulates peptic ulcer or caremoma but the 
Wassermann reaction and the response to anti sy^ihilitic treatment 
estabhsh the diagnosis Some cases of Itntiis plasttca are thought to be 
syphihtic m origin 

Treatment The patient should be given a course of anti syphilitic 
treatment (see p 600) 

THE INTESTINES 
Duodenal Ulcer 

Definition. A peptic ulcer m the duodenum 

Etiology The underlying causes are the same as for gastric ulcer 
(see p 34) A duodenal diathesis is credited by some characterised 
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by B hypertonic, hypersecretuig and rapidly emptying stom-ich Tliere 
IS a distinct familial incidence Predtsposxng causes 1 Sex Ihis 
disease is four times as common m men as in women 2 Age The 
usual age period is between 80 and 60 jears 8 Smoking The 
effect of this is doubtful, as in a senes of o\ cr 400 cases over 80% were 
non smokers 

Pathology The ulcer is generally situ ated wthin an mch (25 mm ) 
of the pyloms Varioiis stages may lie found, as with a gastric ulcer 
The pam is considered to be due to pylorospasm 

Clinical Fmdings The patient is usually a middle-aged male, who 
gues a history of discomfort, later succeeded by pam in the upper 
abdomen' The pam occurs periodically, lasting for a week or longer, 
with intervals of relief for several weeks or months.. These relief 
periods shorten as the disease progresses The pam is often localised 
by the finger to a spot m the epigastrium just to tharight of the mid line 
It may radiate through to the back, near the inferior angle of the right 
scapula, The pam is related to food, to that it occurs about 8 or 
4 hours after a meal, and tends to wake the patient at about 2am 
It 13 tejpporardy_jelieved by>taking more food (“hunger pam ") and 
by alkahs^ The patient may say that an attack has followed some 
dietetic indiscretion The appetite is usually good, but the bowels are 
co nsti pated In some cases, especially with an acute ulcer, n^licna, 
hoimatcmesis or perforation ma\ be the first indication of a duodenal 
ulcer 

On Examination The patient generally is not wasted A tende r 
s pot ma y ^ found m the epigastrium, in the subcostal pLuie, about 
l ^ ihSie s (8 75 ern") to the right of the mid Ime The upper paFfc of the 
SgETrectusjnuscle is then somewhat on guard_ In oi^r to dngnose a 
duoHenaTuicM further tests are essential They arc ^An opaq ue meal 
The st omac hjs usually of the hypertonic type and empties rapidly 
IrregulaTity cf the duod enal .ca p may be seen , o r an ulcer crater m one 
wall with n ni che due to sp asm o ppositp. ^Ifthere is pyloric stenoTis 
there is delay in storaacF emptymg.3^^® fractional test meal There 
maj be no abnormality, but if the ulcer is at the^'^hurry ’ stage there 
IS a high c linibiag acid curve, due to pyloric spasm and rapid emptying 
due to viofent gastric contracti ons fftfiere is py^ic stenosis the high 
acTditj persists, with delaylnTtomach eraptj ingv^nie occu lt blood test 
The fieces usually gi\e a positive occult blood test, if active ulceration 
IS present 

Differential Diagnosis Many cases of duodenal ulcer are atypical 
A gastric and duodenal ulcer may coexist, as demonstrated by X rays 
The symptoms may be those of gastric ulcer, whereas the X ray 
exammation indicates an ulcer in the duodenum Tlie duodenal 
symptoms may be duylTo duo denitis, or reflex, associated with chrome 
cholecystitis, appendicitis or renal lesions The symptoms maj be 
typical ~of ^holecystitisr although the gall-bladder is normal and a 
duodenal ulcer is present. Duodenal adhesions may cause an X ray 
deformity of the duodena! cap 

Course and Complications There are various possibihties when a 
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duodenal ulcer exists They are -—Complete recovery without further 
symptoms, or, m healing, pylone stenosis maj develop with progressive 
vomitmg Progressive ulceration, with adhesions Perforation This 
may be a nunute leak with very localised pentomtis, or a subphrenic 
abscess or generahsed peritomtis may ensue Hemorrhage Chronic 
pancreatitis is met with m some cases Duodenal ulcers do not become 
malignant 

Prognosis. This depends upon early recogmtion and adequate 
treatment There is, however, a tendency to recurrence 

Treatment The medical treatment is identical with that detailed for 
gastric ulcer (see p 36) Surgical Treatment Gastro-enterostomj is 
necessary for organic stenosis Castro enterostomy alone is contra 
mdicated when the gastric acidity is high owmg to the risk of sub- 
sequent del elopment of anastomotic ulcer In such cases a gastrectoniy 
of the acid bearing portion of the stomach should also be performed 
An alternative operation is vagotomy combined with pylorectomj 

The Dumping Syndrome 

This name is applied to a group of symptoms which may occur after 
partial gastrectomy or gastro enterostomy The more extensive the 
resection of the stomach the more likely is dumping to occur 

The symptoms begin suddenly, either during or shortly after a meal 
They mclude epigastric fulness nausea, a generalist unpleasant 
sensation of warmth cold sweats on the face, and palpitations There 
may also be borborygmi and diarrhcea, severe muscular weakness, 
drowsmess and syncopal attacks The epigastric fulness is probably 
due to distension of the jejunum , rapid absorption of sugar from the 
duodenum may cause hj-perglycaemic shock, and muscular weakness 
may result from a fall m the blood potassium level 

Duodenal Obstruction 

Etiology Acute Duodenal Obslructton This may occur as part of 
the mech^ism resulting m acute dilatation of the stomach (see p 28) 

Chrome Duodenal Obstruction This may result from • — 

1 Progressive duodenal stenosis, associated with an ufeer 

2 'P.T tpmnl pressure, due to adhesions to the gall bladder 

8 Visceroptosis, which may be confined to the duodenum 

The third part of the duodenum is constneted by the root of the 
mesentery and the superior mesenteric vessels , the first and second parts 
of the duodenum dilate, causmg chronic duodenal ileus 

Chronic Duodenal Ecus 

fitnirai Findings The patient may experience no symptoms, the 
dilated duodenum bemg discovered on routine X ray e xamin ation In 
other cases there are penodical attacks of Qlness, characterised by 
epigastric discomfort, gakne flatulence, whidi is succeeded m some cases 
by 'severe pain m the epigastrium to the right of the mid Ime with 
vomiting of large quantities of bile-stamed fluid In the mter\als 



DUODENITIS 


47 


between the attacks the patient may feel perfectly well or suffer from 
malaise and headache The diagnosis is established by a banum meal 
Cholecystitis may occur as a complication 
Treatment Medical treatment consists m washing out the 
duodenum with a duodenal tube If this is not successful a posterior 
gastro enterostomy or partial duodeno gastrectomj may afford relief 

Duodena] Diverticula 

These are occasionally met with They often cause no sjTnptoms 
and are discovered on X*ray examination In some cases persistent 
symptoms are present, such as epigastric discomfort 1 to 2 hours after 
food, flatulence, nausea and vomiting The diverticula occur most 
often in the second part of the duodenum, on its concave side where the 
vessels enter and there is no peritonea] coat (see diverticuUtis, p 49) 
Less often tlie div erticulum arises from the com exity of the curve (see 
Fig 2) 

Cardnoma of the Duodenum 

This ts a rare disease It may start near the ampulla of Vater, or 
extend dovn the bile duct to the duodenum from a primary growth in 
the gall bladder, or mvade the duodenum from a carcinoma of the head 
of the pancrea5 

Duodenitis 

(ProtiHluodenUu) 

Definition Inflammation of the supra papillary portion of the 
duodenum 

Etiology. Duodenitis does not form a definite clinical syndrome, 
but it may occur as an early stage of a duodenal ulcer or of catarrhal 
jaundice It may also be associated with a kmk at the duodeno jejunal 
flexure 

Clinical Findings. The patient may complam of pam in the 
epigastrium relieved by food 

On Examination • Tenderness may be found over the duodenum 

Treatment. This vanes with the associated lesions 

Jejumil and Gastro-jejunal Ulcers 

Etiology Jejunal or gastro-jejunal ulceration (anastomotic 
ulcer) occurs as a comphcation of gastro-enterostomy performed for 
duodenal ulcer m about 1 to 2% of all such operations It is very 
rare after a gastro enterostomy for gastric ulcer It is met with therefore 
chiefly m males, the important factor being the hyperchlorhydna 
Other predisposmg causes are persistent foci of infection m the nose 
and tliroat, paran'isal sinuses, gall bladder and appendix, and trauma 
due to pressure of the clamps at the operation or stitches which are not 
absorb^ 

Pathology. The ulcer is usually smgle , it may occur at the site 
of anastomosis (gastro jejunal) or in the efferent loop of the jejunum 
(jejunal) usually withm an inch (25 mm ) of the anastomosis 
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Clinical Findings The symptoms resemble those of duodenal ulcer 
They may appear directly after the operation, or be delayed for as 
lonr- as 17 years The pain is usually located to a point just to the 
left of the umbilicus Exammation under X rays with an opaque 
meal demonstrates a tender spot m the jejunum 

Course and Complications Perforation may occur, with general 
peritonitis or the formation of a gastrojejuno colicfistula Erosionofan 
artery may result in severe hsemorrhage 

Prognosis Jejunal ulcers, if untreated, do not heal spontaneously 
There is a tendency for recurrence after medical or surgical treatment 
Treatment Prophylactic Vagotomy or partial gastrectomy, com 
bmed with pylorectomy or gastro enterostomy, should dimmish the 
mcidence of anastomotic ulcer Gastro enterostomy is contra indicated 
when the gastric acidity is high and the rate of stomach emptying rapid, 
owing to the risk of formation of an anastomotic ulcer In patients over 
the age of 50, who will not adhere strictly to medical treatment, a 
short-circuiting operation may be performed apart from stenosis This 
IS because the gastric acidity tends to fall after the age of 60 

Cxtraiiie A stnet course of medical treatment, as for gastric ulcer, 
should be tried If this fails, operative treatment consists m excision 
of the jejunal ulcer and undoing the gastroenterostomj , providing that 
the onginol duodenal ulcer has healed Partial gastrectomy and vagot 
omy may also be required 

Gastro-CoUc Fistula 

Etiology A gastro-cohe fistula may follow the formation of an 
anastomotic ulcer which has developed after a gastro-enterostomj 
In other cases carcinoma of the stomach may spread directly to the 
colon 

Clinical Findings, The principal symptoms arc diarrhcea occurring 
2 to 8 hours after food and during the night, with eructations having a 
fajcal odour On Examxnalion There is usually loss of weight An 
excess of fat is generally present in the stools the fat splitting being 
normal Further signs of deJlcient mtestmal absorption are a low blood 
calcium content and a megafocytic anJcmia These findmgs resemble 
those of sprue, but with gastro colic fistula there is generallj hyper 
chlorhydna and in sprue hypochlorhjdria The diagnosis is best 
confirmed by a barium enema 

Treatment This is surgical for cases due to gastric ulcer, but for 
those due to malignant disease only symptomatic treatment is available 

Intestinal Diverticula 
Definition Pouches in the intestine. 

Etiology Tins is unknown Diverticula occurring m the small 
mtestine may m some mstances have a congenital ongm, but usually 
they are only recognisable m adult life Jlleckel s diverticulum is a 
congenital abnormality of the ileum Diverticula are slightly more 
common m males , they occur especially after the age of 40 but are 
not notably associated with obesity 
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INTESTINAL DIVERTICULA 40 

Pathology A congenital diverticultim carries with it all the coats 
of the intestine The acquired \anety herniates through the muscular 
coat, and consists of the mucous membrane and the serous layer an 
outer fibrous coat may form In tlie large intcstme the diverticula 
are often extruded into the appendices epiploica;, so that they are not 
visible externally until the fat is removed They then appear as 
bluish black sacs the colour being due to the fecal contents showing 
through their thin wall Their necks may be constricted so that the 
contents cannot escape In the intestine diverticula are found 
occasionally m the duodenum, rarely in the jejunum and ileum, and 
commonly m the large intestme They are most often present in the 
peh 1C and descending colon very rarely in the ascending colon, but 
they may occur in the appendix and rectum They are usually multiple 
in the large intestme 

Tliree stages are described m their formation 1 A prediverticular 
stage There is locahsed weakening of the mucous membrane and 
hypertrophy of the circular muscle of the mtcstme 2 Diverticulosis 
Here developed ducrticula are present, but they are not inflamed 
8 Diverticulitis Inflammation is present m the neck of the diverti 
culum and in the neighbouring intestine The lumen of the neck is 
usually obstructed with feces 

Clinical Findings A history of constipation is only obtained in 
about half the cases 

In the prediverticuhir stage there are usually no symptoms unless 
constipation is present X ray examination with an opaque meal or 
enema shows an area localised to one part of the mtestmal wall, where 
the normal haustra are replaced by a series of convex irregularities 
These areas may be tender on palpation at the X ray examination 
Wxth diverttculosis there may be no sj'mptoms, or such symptoms as 
frequency of micturition, pain m the left lower abdomen, intestinal 
flatulence, diarrhoea or constipation, and discomfort after deftecation may 
be complained of Abdominal exomination yields no information X ray 
films show the established diverticula which may remain filled after 
the intestme has emptied (sec Fig 0) When dnerticulitis xspresent the 
symptoms are more definite , thou may be periodical attacks of fever, 
with leucocytosis and abdominal pain, usuallj in the left lower abdomen 
The occult blood test on the fieccs may be strongly positive 

A sausage like tumour may be palpable in tins site The bowels ne^ er 
feel to be properly emptied , frequency of micturition may occur 
especially after defecation The opaque meal or enema reveals the 
characteristic appearances The affected portion of intestine is fixed 
and thickened and spikes may project from the wall like a pallisadc 
These do not alter in position in serial films although the intestine 
above and below may contract forcibly In about 70% of cases of 
diverticulitis arthritis of the lumbar vertebral is found by Xraja, 
and there may be severe pam in the back 

Differential Diagnosis Diverticulitis may be mistaken for left sided 
appendicitis, actmomycosis of tlie intestine, salpingitis or carcinoma 
The diagnosis can only be made by a competent radiologist 
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CoitfseandCompUcaHoiw The course is usually slowly progressive 

Complications include “ Pistol shot ” perforation in which a stercohth 
IS suddenly forced through the diverticulum Inflammatory perfora 
tion, with localised or generalised peritonitis Intestmal obstruction 
Vesical fistula, an and faces appearmg m the urme Vagmal or colic 
fistulas Carcinoma is a very rare sequela 

Prognosis This is good m diverticulosis and the early stages of 
diverticulitis, providing adequate treatment is given Death may 
occur from perforation, obstruction or fistula formation 

Treatment In the acute attacks of diverticulitis the patient 
should be put to bed, rectal injections of 4 to 6 fl oz (120 to 180 ml ) of 
warm ohve oil are given at night, and a salme colonic washout of 1 to 2 
pints (0 6 to 1 2 htre) of normal sahne m the morning The washout is 
given as follows The saline is wanned to 102® F (38 9® C ) and run m 
through a funnel and No 10 soft rubber catheter The catheter is 
injected for 2 to 8 mches (5 to 7 5 cm ) into the rectum with the patient 
lying in the left lateral position The funnel is held 12 inches (30 cm ) 
above the anus The fluid is run m slowly, the patient taking deep 
breaths The patient is then assisted into the Xnee-elbow position 
and after a few minutes lies in the right lateral position He should 
retain the fluid as long as possible For lesser degrees of diverticulitis 
and for diverticulosis or the prediverticuJar stage treatment consists m 
colomc washouts with sahne, as above, every other day for several weeks 
and later twice a week for several months These must be adequately 
given to run round all the colon A low residue diet as for ulceratne 
colitis should be used and all uTit*int articles of food e\o]ded Liquid 
paraffin in doses of 120 m (8 ml ) twice or three times a day after meals, 
or I so Gel granules, two teaspoonfuls (8 G ) twice a day mth meals, 
should be given to keep the motions soft Operation is required for 


perforation or obstruction 


_/^egIoiial Heitls 


{Crohn s Disease Regional Enteritis) 


Defimtion A subacute or chrome necrotisinp and ci catrising 
Tnflammation affecting most frequentliJhfi-lfiiminaLllcum 
'^^tioldgy Varies causes ^ve been suggested These include 
-tuberculosis sarcoidosis amoebicMd baallary djsenterj, foreign bodies^ 
m the mtestme, the virus of lyrophopathia venereuriC acute mesenteric 
lymphadenitis and trauma None of these suggestions ha%e been 
substantiated and the cause remams unknown Predisposing causes 
1 Age The majority of cases occur in tlie third decade 2 Sex 
Jfales are affected more frequently tJum females 

Pathology There is a non specific inflammation affecting usuallj 
the terminal ileum There is a progressi\c grinulomatous lymphangitis 
m the intestmal vail and m the mesentery The granulomatous tissue 
may show giant cells, which may cause confusion with tuberculosis and 
sarcoidosis The disei^e may spread upwards to the jejunum or 
wards to the rectum ThewalloflheUeumi- ^ and»5 

the lumen is much reduced and the ’ is 
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destroyed. Deep ulcers occur between areas of hypertrophied mucous 
membrane. Fistula; may form between adjacent loops of intestine, into 
tlie bladder, into or around the rectum and through the abdominal wall. 
The latter are becoming much more rare. 

Clinical Findings. The disease usu ally begins ..insidiously with 
perio dical a ttac ks of diarrh ma~and malafse. A gerirecta! OT rectal 
'li sten ma y.be the fu st compjmnt. Abdominal pain, usually in the right 
iUac fosja, is present in about 60% of cases. The pain is often relieved 
by def ecation. 

On Examination : The fingers are clubbed jn about 2% of cases. A 
Jender mass may_bc_felt in.the right jliac fc^a. There is often a low- 
grad^ fever* fhe stools may contain liquid mucus and a little blood, 
but never pus. Progressive coses show increasing weakness, and 
psyxho -neurotic_symptoms _may_be.marked. In some cases the disease 
has an acute onset resembling that of acute appendicitis, A barium 
n^al shows the characteristic “ string sign ” of Xontor. This is a thin 
irregular linear shadow running from the last filled loop of the ileum, 
through the area of the filling defect to the ileo-ca:cal valve. The 
disease may spread from area to area of the smaD intestine, leaving 
normal segments in between. In this way the " skip lesions^Land 
“ skipped Mcas ” arc produced {sec Fig. 4). 

'“Course and Complications. Spontaneous remissions may occur for 
years, but the course is usually progressive, the remissions becoming 
shorter. The most important complications are perforation and 
hemorrhage, “ ~ 

DlifeTentlal Diagnosis. A characteristic " string sign ** may also be 
met with in hyperplasti c Ueo-ccecal tu berculosis, c arcinoid of the ileiM, 
endometriosTs of'th’elieum, cntcr^enous” cysts arduncTlE^ileum, or 
actinomycosis. 

Prognosis. Spontaneous cure occurs in about 5% of cases. 

Treatment. Medical treatment consists in a low resid ue^dietfand the 
adminis tration of vitami n (cyanocobalamih). Sulphonamides, 
peniclUin and streptomycirT liave no speofic effect. Corti costeroid s may,'*' 
be used cautiousl y fo r the tr eatrnent_qf_djarr^a,jirthfitisjDr.er>*fhema 
nbdosuni! i^tassium lo ss m ust be r^^ed. Surgical treatment offers 
h'bpe bf unprovement in perhaps 80% of coses, but recurrence of the 
disease is very probable. Surgery is necessary in obstruction and with 
fistula formation. 


Appendicitis 

Definition. Inflammation of the appendix. 

Etiology. The cause is not definitely known. In some cases it 
may be due to invasion with micro-organisms, such as streptococci and 
the Dad. coU, rarely with the Sireptothrix actinomyces or the Myco- 
bacterium tuberculosis {B. tuberculosis). The organisms enter the 
appendix from the intestine or from a near-by inflamed organ ; in some 
cases they may be blood-borne as from a distant focus in the tonsils 
or teeth. Internal mechanical obstruction from hardened feces 
(stercoUths or enteroliths), from pips in food or from tliread worms, or 
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external obstruction from bands may also lead to appendicitis Ere 
disposing causes 1. Age Chiefly between 10 and 40 > cars 2 Sex 
Males predominate slightly. 8 Race Especially common in 
ci\ ilised countries In some cases a famdial incidence can l»c tracetl 

Pathology. Ilie appendix is acutely inflamed, with livpencmia of 
the mucous membrane and a dull appearance of the peritoneal coat, 
or it IS enlarged and dilated, or the mucous membrane is ulcerated 
The appendix may be filled with pus, or it ma^ be gangrenous, or 
perforated with local or general peritonitis In cliromc cases it 
may be distorted and boimd down bj adhesions, and the l}Tnph 
nodes at the appendix root and m tlie ileo caical angle enlarged 
In actmomycosis the appendix and ciccum arc frequently involved 
and the disease spreads to the peritoneum, abdominal wall and 
liver. 

Clinical Findmgs Acute appendicitis is a su^ical coniplamt, and 
ivUl not be considered m this book. Chrome appendicitis frequentiv 
causes dilliculty m diagnosis It may follow an acute attack of appen 
dicitis or more often deielop insidiously The patient eomplams of 
periodical attacks of pain in the right loner abdomen or around the 
umbilicus, of a griping nature (appendicular cohe), and there mav be 
nausea, vomitmg, constipation or diarrhcea In the inters ab the patient 
13 usually well In other instances he suffers from chronic ill health 
(appendicular dyspepsia), with such s>mptoms as recurring nausea, 
anorexia, constipation, fulness after meals and pains m various parts 
of the abdomen A momentary sharp stabbing pain ina> be felt in the 
right iliac region on walking Frequency of micturition ma> be noticed 
if the appendix irritates the bladder A focus of infection in the appendix 
may be the causative factor m such lesions as gastnc or duodenal ulcer, 
cholecystitis or mfectiv e artlintis 

On Examination In a well marked case tenderness can be elicited 
on firm pressure over Mcllumey’s point (the junction of the outer and 
middle thirds of a line drawn from the umbilicus to the right anterior 
superior iliac spine) The pun elicited may be referred to the umbilicus 
In other cases this tenderness can only be demonstrated wlicn the 
eppendiK IS with baFwm pci}pottrd »JUJe Js jjisuahsrJ with 
X-rays There is often slight rigidity of the right lower rectus muscle 
Occasionally the appendix lies in an abnormal situation, such as in the 
pelvis, when it may be tender on rectal or vaginal examination, or it 
maybe retro ca;cal, or under the nght costal margin, or even on the 
left side of the abdomen, if the v iscera are transposed The tempera tare 
IS at times slightly raised In a doubtful case inflation of the large 
intestine through a rectal tube may cause pain in the appendix region 
(Bastedo’s sign) Ulceration of the mucous membrane of the appendix 
will account for the presence of occult blood in the ficccs 

Differential Diagnosb Chronic appendicitis must be differcntinted 
from mtestmal colic, intestinal angio-neurotic cedema, pyelitis, a 
gastnc or duodenal ulcer, dironic cholccy-stiUs, biluiry colic, renal 
cohe, a growth near the cecum, ilco-cccal tuberculosis, rcgiona} ikitis, 
chronic salpingitis or oophontis, or cnlai^ ly mph nodes (usually tuber- 
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culous) in tile right iliac fossa The urine should always be examined 
microscopically to exclude the presence of organisms An X ray 
examination of the abdomen will help to exclude a stone in the 
gall bladder or kidnej or calcified abdominal lymph nodes An opaque 
meal helps to clinunatc the possibility of a gastric or duodenal ulcer 
and a tender appendix may be palpated under the screen as mentioned 
abo% e If the appendix fills with barium, it is usually possible to deter 
mine whether or not it is fixed by adhesions if the appendix does not 
fill, there is evidence that the lumen is occluded, and further ileal or 
cacal stasis is suggestive of chronic appendicitis A cholecystogram 
helps to exclude cholecj stitis It is often impossible to diagnose ileo 
cJEcal tuberculosis without an operation, but m some cases pulmonary 
tuberculosis is also present A lump may be palpable on abdominal 
examination, which can he mistaken for carcinoma 

Course and Complications Chronic appendicitis is characterised 
by recurrent attacks of pain or dyspepsia , ultimately an attack of 
acute appendicitis may dc^ elop In other coses the attacks gradually 
cease, perhaps owmg to permanent obliteration of the lumen Com 
phcations include Abdominal adhesions, perforation, peritonitis gastnc 
or duodenal ulceration, cholecystitis and cohtis 
Prognosis This is always uncertain 

Treatment A chromcally inflamed appendix which is causing 
symptoms should be removed surgically, unless an operation is contra 
indicated by some coexistent disease Appendicular cohe may some 
tunes be relieved by the administration of Tnc belladon 10 to 15 m 
(OOtoIml)tds ac The treatment of octmomycosis is described on 
p 007 

ImtaMe Colon 

{Muco-membranous Cohe Colon Spasm Muco mevibranous CoUtis 
Mucous Coltlts) 

Etiology In many cases irritable colon is considered to be a psycho 
somatic disease in which, as the result of an anxietj state, there is mco 
ordmation of colomc movements In some mstances tliere may be an 
allergic basis, others follow the prolonged use of cathartics or enemata 
In one of my cases it resulted from eating coarse bread Predisposing 
causes 1 Age Usually over 20 2 Sex Females predommate 

8 Nervous mstabihty IS often present 

Pathology Often no cJianges ore found post mortem m the mucous 
membrane of the colon but a true inflammatory or granular colitis 
may be present 

ritnlral Findings The patient is usually a middle aged woman 
who complains of passing mucus m the motions She is frequently 
constipated but there may be periodical attacks of diarrhcea In some 
there are attacks of constipation followed bj abdominal colic, 
after which mucus is passed There may also be abdominal discomfort 
or pam, generally m the left. lUac region 

On Exarntnatton t The patient is usually, but not m^ ariably, of a 
nervous type, introspective, with her thoughts concentrated on her 
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motions She is thin and the tongne is somewhat fmred The descend 
mg colon IS palpable if it is in spasm or if the patient is constipated, 
and it may be tender The motions ore usually constipated and the 
mucus may be passed as long whitish strips, or as a tubular mlestmal 
cast, or m balls If the rectum is involved there is frequent tenesmus, 
with passage of mucus Some blood is at times present in the motions 
The motions may also contam yellowish brown granules of intestinal 
sand, composed of calcium salts of palmitic, steanc and phosphonc 
acids, with urobilm There may be a low grade of pyrexia such as a 
temperature of 99" to 100" F (37 2" to 87 S®C ) m the evemngs Sig 
moidoscopy An excess of mucus is seen cov enng the mucous membrane , 
no ulceration is present, but m some cases the mucous membrane appears 
inflamed or polypoid 

Differential Diagnosis Irritable colon has to be differentiated from 
colitis associated with carcinoma of the colon or di\ erticulitis and from 
ulcerxtive or catarrhal colitis The diagnosis is established b> the 
history of the mucus m the stools, the sigmoidoscopic and barium 
enema findmgs, the latter showing no evidence of a growth 

Coune and Comphcations The disease is veiy chronic, and often 
IS present for many jears 

Prognosis Cure is often diflicult to eflcct, and a relapse is not 
infrequent after cases have much beneflted by a course of rigid 
treatment 

Treatment Tlie patient should be put to bed in 5e\ ere coses, or for 
the purpose of investigation The patient's anxieties and fears should 
be relieved os much os possible by a franl discussion of the nature of 
the illness The constipation must be rehe\cd first by rectal mjections 
of 2 to 4 fl oz (GO to 120 ml ) of warm ohi e oil, which arc later increased 
up to 10 fi oz (300 ml ) T^s IS rctamed during the night and followed 
by an enema of warm normal saline in the morning Liq paraffin CO to 
240 m (4 to 16 ml ), IS also given 1 1 d p c Intestinal spasm is combated 
by a nuxture containmg Tnc belladon 5 to 10 m (0 8 to 0 0 ml ) sod 
brom 5 gr (0 3 G ), sod bicarb 10 gr (0 C G ), sp chlorof 7 m (0 45 
ml ), aquam ad J fl oz (15 ml ) 4 fl oz (15 ml ) t d s a c 

The diet must not be irritating , no foods leaving residue should be 
eaten , no salads, skins of fruit or fish, or pips must be taken 

coiiUs 

Defimtion The term cohti^cludes inflammation and degeneration 
of the mucous raembranrof the colon, and s ome co nditions associated 
with excessive secretion o f mucus ^The following varieties are described 
Acute catarrhal Chronic catarrEal Ulceratne 

Acute Catarrhal Colitis 

Etiology. Acute catarrhal colitis may occur as a part of acute 
gastro-enteritis (see p 24), sometimes due to an infection with the 
Klebsiella pmumoma: (Fnedlinders bacillus), to influenza, or to drugs 
such as colchiciim, or it maj be associated w ith sueli diseases as typhoiil 
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fever, intestinal tnberculosia, dysentery, an intestinal neoplasm, or 
uraimia. 

ainfcal Findings. Tlie patient complains of diarrhcea, and the 
stools contain mucus, and at times bright blood. There is usually some 
abdominal colic and the temperature may be raised. 

Treatment. Tliis varies ivith the cause, and is as described under 
the various diseases with which it is associated. 

Chronic Catarrhal Colitis 

Etiology. Chronic catarrhal colitis may be a sequela of acute 
catarrhal colitis, or of dysentery, or it may result frbm the misguided 
habitual use of purgatives. 

Clinical Findings. Tlie motions are loose, frequent and contain 
some bright blood and mucus. 

Treatment. This again varies with the cause. In general a diet 
should be taken which is free from irritants (see p. 56). Liquid 
paraflin CO m. {4 ml.) should be taken t.d.s. p.c., and if there is pain due 
to spasm of the colon, a mixture containing Tnc. belladon. 7 to 10 m. 
(0-45 to 0 C ml.) t.d.s. a.c. usually affords relief. An abdominal belt 
should be worn, as the condition is made worse by chill. 

Ulcerative Colitis 

Definition. A chronic affection of the colon, characterised by 
^ceration_of it^mucous ^rnembrone. ~'UTceration“due“lo' "dy'senlery, 
tuberculos is, syphilis and typhoid fever js not mcluded u nder this 
heading. 

Etiology. The cause is not known ; by some it is believed to be 
due to dysentery or pseudo-dysentery bacilli or to some undiscovered 
infective agent. In some cases psyiiological factors appear to be of 
importance, and stress has been laid on tjie dependent personality of 
the patient. 

Pathology. The ulcers are superficial and chiefly situated in the 
pelvic colon. 

Clinical Findings. The patient is usually an adult, who complains 
of diarrhoga which gradually be comes wo rse. The onset may^be quite 
sudden witho ut any emotional disturbance, or it may follow a period 
of worry, or be associated with over-conscientiousness in work. There 
is often abdomi nal di s comf ort or^p^.Jn t he left il iac region. If the 
lesions are'low down there is also tenesmus. 

On Lxammalion : The patient is usually waste d, and a niemic, and 
there may be a low-grade p yrexia of 99“ to 10^® F\ (87'2® to 07*8 C.) 
The s edime ntati on r^e 'o'nhe r^_^insjisu^ly_mcreas£d. Tlie stools 
are loose and contain mucus, Wght blood and at tiraes_some pus. They 
may'occiufu^o io or 20timcs in the 24 hours. Sigmoidoscopy reveals 
a swollen and red mucous^jnembrane, with a muc ou5_ exudate ; super- 
fic!ar~ulcers”may be seen, especially on 6\vnbbmg away the mucus. In 
advanced stages X-ray examination with a barium enema shows the 
colon as a iigid, narrow tube, the haustrations usually being absent. 
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N, Differential Diagnosis Ulcerative colitis must be differentiated 
from a f -g rowth i n th e colon , from mucous colitis^ysentery and 
^ pernici ous anemT a If there is a growth, it may be s e e n srtt K~ th e 
sigmoidoscope, or if situated higher up, mucus and blood may be seen 
coming down the colon, the lower part of the mucous membrane 
appearing healthy In chrome dj sentery the bacilli can usually be isolated 
from a swab taken from an ulcer, through the sigmoidoscope The 
blood count serves to differentiate pernicious amemta 

Course and Compffcatlons. The disease tends to run a \ ery chronic 
course Complications mclude pol3rposts or stnctur e of the colon, 
peritonitis and arthritis In some cases carcinoma ma> develop in the 
colon The hver may be affected, witli pericholangitis, interlobular 
hepatitis or cirrhosis 

Prognosis This is usually grave, prolonged treatment for months 
or years is necessary to effect arrest of the disease, and even then relapse 
IS liable to occur. 

Treatment, The patient should b e put to bed, and an enquiry made 
concemmg psjchogenic causes An understanding physician may do 
much good bj tacthil reassurance and encouragement The diet should 
be of a low residue type I have found the following suitable • — 

Breakfast Weak tea or coffee with milk A choice of Porridge 
(strained) with milk, ensp toast (well chewed) with butter, egg and lean 
bacon, white fish (gnlJed, baked or steamed), pipless jam, jelly 
marmalade, hone) 

Lunch A choice of Cream of vegetable soup, lean tender meat, 
rabbit, chicken, sweetbreads, brains, kidneys, white fish (grilled, baked 
or steamed) mashed or boiled potatoes, pur^e of vegetables milk 
pudding, fruit pur^e, jelly, fruit juices, npe bananas, mild cheese, toast, 
butter, cream 

Tea Tea with milk Crustless bread and butter, spongecake or 
plam cake, pipless jam, honey or syrup 
Supper As for lunch. 

Sugar may be taken as desired On waking, at 11 am, and last 
thing at night, milk flavoured as desired 

Articles of food to be acotded ♦ IVicd food, jn-itiy, suet pudding, 
made-up meat or fish dishes, coarse bread or bisc uits, strong tea or 
coffee, raw fruit, salads, pickles, nuts 

Good results have been ohlamcd in some cases of chronic ulcerative 
cohhs bj the use of Salazo pjnn (sulphasalazine or salicylazosulpba 
pyndme), although the possibihty" of the occurrence of agranulocytosis, 
nnfT-mm or oUcrgic rcactions must be borne in mmd Tlie drug is put up 
in 0 5 G tab lets and the average dose for an adult is_2 tabs three 
or four tmi5~daily with food A starch and op i um enem a, starch GO gr 
(4 G ), water 2 fl oz. (CO ml ), n od tnc opii CO m (2 ml ) shoidd 
be given 'daflyTuntil the motions arc redact to about four a daj 
^Vitamin B should be administered as Beplex capsules, two dailj , and 
ascorbic acid 60 mg tad For the c oxn ai a blood transfusions of 2 pints 
(1 2 htre)'are'of the greatest valu^ and should be repeated until the 
hxmoglobm level reaches 80 to 90% (11 8 to 13 3 G lib ®o) Iron 
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should then be gi\en in doses of SO to 60 gr (2 to 4 G ) 1 1 d of fcm et 
ammon cit pro\iding it docs not increase the diarrhosa In some cases 
the banum meal reveals marked intestinal burry, and this is an indication 
^ th at tincture of bella donna should be given by mouth m doses up to 10 to 
^ISin ( o~G'to 1 ml} tliree or four tunes a day, vntlTan injection of atropine 
silicate 1/^5 gr ’ {0 8^g ) lost tbmg at night The dosage must be 
regulated by the patient’s tolerance ns judged by the effect on accom 
modation or the appearance of a rash Phenobarbitone, gr | (30 mg ), 
two or three times a day, is also helpful, or codeme gr 4 (30 mg ) twice 
daily if there is much pam In order to endeavour to produce a rapid 
climcal remission prednisolone may be given bj mouth in doses of 10 mg 
q 1 d for 2 t o 3 followed bj a maintenance dose of 5 to 15 mg 

TJnfortunately the effect of the corticosteroids is not permanent Good 
results have been obtained by the rectal mjection of water soluble 
prednisolone This may be given by the patient each evemng for a 
month as a Predsol retention enema It is put up m a disposable 
plastic bag contaimng 20 rag prednisolone in 100 ml If these measures 
fail, surgical treatment should be considered This should not he 
delayed until the patient is very debilitated Several % arieties of opera 
tion ha\e been recommended, but a tenmnal ileostomy is the operation 
of choice and tins, m the majority of cases, has to be pcrroaneDt the 
patient v earing a Koenig Hutzen bag Tlus is usually followed by 
colectomy The mortahty rote for the operation vanes between 10 and 
20 % 

Intussusception 

Defimtion Telescoping of the mtestme There are two clinical 
varieties Acute and chrome 

Acute Intussusception 

Etiology Acute intussusception results from irritation of the 
intestine and muscular imbalance in its walls Tlie irritation may be 
due to hard farces, worms or a poly-pus Frrdisposing causes 1 Age 
Usually infants 2 Sex Males predominate 

Pathology The upper portion of the intestine is mvaguiated into 
Vbal be\aw There are itoet Vayw, the vwnei, 
susceptum, the returnmg or middle, and the outer, ensheathing or 
intussuscipiens The mesentery enters with the intestine, and com 
pression of the vessels may lead to inflammation gangrene, or rupture 
of the mtestme There are four anatomical varieties 1 The ilco 
cffical This is the most common, the ileo carcal >alve and the ileum 
enter the colon 2 The entene Here one portion of small mtestme 
enters another 8 The colic The colon is invagmated 4 The ileo- 
colic The ileum passes through the ileo-cfflcal valve and then the 
ileum, ileo-caical valve and caecum pass into the colon. 

Clinical Findings The infant is suddenlj taken ill with abdominal 
colic He may then vomit The characteristic feature is the loose 
actions of the bowels there is tenesmus and passage of odourless mucus 
and blood 
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On Examination In tbe ileo cxcal vanety, a “ sausage shaped *’ 
tumour may be felt m the upper part of the abdomen or° m the left 
iliac region, whereas the right ihac region feels empty (stgne de Ranee) 
The temperature falls, but the pulse is frequent 

Differenbal Diagnosis Acute intussusception is most likely to be 
confused with Henoch’s purpura (see p 552) Careful search must be 
made for purpunc spots in the skm If foimd, no operation must be 
performed In acute eohtis the motions have a fec^ odour, and no 
tumour IS palpable 

Course and Complications Collapse and death ensue unless the 
intussusception is reduced 

Prognosis This depends upon efficient treatment 
Treatment This is surgical 

Chronic Intussusception 

Etiology Chrome intussusception occurs m adults, and is usually 
associated with a simple or malignant growth of the large intestine 
CUmca] Fmdings The patient suffers from attacks of abdominal 
colic, with diarrhoea the passage of blood and mucus, end at times 
vomiting 

On Examination A tumour is palpable in the abdomen m some 
cases, or the invaginated intestine may even protrude from the 
anus 

Differential Diagnosis A barium enema may disclose the nature 
of the trouble 

Course and Complications The intussusception may unravel itself 
spontaneous!}, but usuall} it tends to recur and, after persisting for 
several months results in obstruction or perforation 
Prognosis The outlook is unfavourable 
Treatment This is operative 

Intestinal Obstruction 

Definition Obstruction to tbe passage of fsces through the intestine 
Etiology The obstructioa may be due to 2 Causes in the lumen 
or xcaJl of the homel These mdude — A. volvulus An mtussusception 
A growth Impacted faces A stricture due to syphilis or foUowmg 
dysentery A foreign body, sucli as a gall stone wkch has ulcerated 
through into the duodenum (the obstruction then usually occurs in the 
termmal part of the ileum) Other foreign substances such as masses 
of thread worms or a hair ball Paralytic ileus, m which there is no 
mechamcal obstruction , this may follow an abdominal operation or 
complicate acute appendicitis pentonitis or torsion of the pedicle of the 
spleem Regional ileitis (Crohn’s disease) m which there is cicatricial 
stenosis usually of the last 12 to 14 inches (80 to 05 cm ) of the ilcura, 
foUowmg a chrome mflammatory condition of unknown ongim JIulbple 
fistuIiB may be present, communicating either with the large intestine, or 
tracking through the anterior abdominal walk 

2 Causes outside the boveel Strangulation or obstruction maj 
result from —1 A band This may be due to plastic pentomtis or 
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follow a laparotomy The band may form between two portions of the 
mesentery, or between the mesentery and an abdominal viscus or 
inflamed lymph node 2 A cord Tins may pass from the omentum to 
an abdormnal \nscus or to the abdominal wall 3 Meckel’s diverticulum 
may be attached to the umbilicus or to some viscus in the abdomen or 
to the mesentery 4 The bowel may be strangulated or obstructed 
m on internal hernial orifice, in the epiploic foramen (foramen of Wins 
loTv ) or in a diaphragmatic hernia 

In strangulation the flow of blood through the vessels of the bowel 
IS interfered with, but the passage of feeces is not prevented 

Pathology The portion of bowel above the obstruction is dilated, 
the wall IS hyperaemic and the contents are fluid, consisting of an exudate 
from the wall and vessels and many bacteria Histamine may form in 
the contents, and on absorption gi\e rise to the symptoms of shock 
At the site of the block the intestine is also distended, its coat becomes 
purplish in colour, and it may be gangrenous and sloughing, with the 
vessels thrombosed It usually contains blood stained fluid and gas 
Below the obstruction the bowel is empty, contracted and pale, 
Peritonitis may occur around the site of the obstruction The 
obstruction may occur acutely, as with a band, volvulus, intussusception 
or incarceration m a hernial onflee, or more gradually, as with a growth 
in the large intestine, where hardened teces may prove the last factor 
producing a total block The “ ficcal ” vomiting is probably not due 
to antiperistalsis and regurgitation of ficces, but to an mcreas^ exudate 
mto tb^'^wel, the fluid contents well up to the stomach, and.are 
vomite d wit hout effort, ^ 

Clinlcal'FlndJngs With acute obstruction the patient_i?^suddenJy 
taken ill with sevuejteanng and colicky poms in the abdomen, wUch 
doubleTum up , he becomes prostrated and collapsed Vomiting sets 
m and there is great thirst The vomit at first consists of the gastric 
contents later of bile, and finally it is of the fecal “ regurgitant ” type 
A motion may be passed early in the attack, but after this no feces or 
flatus escape from the rectum 

On ExamtnaUon The patient is seen to be v ery ill , he is pale, the 
skm is moist, the tongue furred and later dry, tKe temperature is EUb~ 
normal and the pulse frequent The abdomen is generally distended, 
but it is not always tender A tumour maybe felt, ns with a volvulus, or 
visible penstalsis may occur from time to time The higher up m the 
intestine that the obstruction occurs the more acute are the symptoms 
The blood urea and non protein nitrogen figures are raised In chronic 
obstruction the onset is more'gradiial, alid diarrhoea may at first alter- 
nate with constipation, then absolute constipation with symptoms of 
obstruction sets m The patient should be given a turpentine enema 
turpentme I fl oz (16 ml ) and soap and water 10 fl oz (800 ml) This 
IS returned clear, without any force and wthout the passage of flatus in 
the presence of obstruction A direct X raj of the abdomen ivill show 
exce^ of gas m the large intestine if this is obstructed The presence of 
gas in the small intestine is also a sign of obstruction there, and m some 
cases fluid levels are seen 
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Differential Diagnosis Intestinal obstruction must be diagnosed 
from other acute abdominal lesions, such as a perforated gastric or 
duodenal ulcer acute appendicitis, mesenteric thrombosis and acute 
pancreatitis, and from such conditions as biharv or renal colic lead colic 
and abdominal crises m tabes All the hernial orifices should be 
exammed The history of the case, the results of the clinical examina 
tion and the inability of the patient to pass feces or flatus usually enable 
the diagnosis to be established before the stage of fecal vomiting is 
reached 

Course and Complicabons Unless relieved surgically, intestinal 
obstruction is usually permanent. Comphcations such as perforation 
and peritonitis may occur 

Prognosis Death occurs in a few days, unless the obstruction is 
relieved 

Treatment An operation should be performed without delay to 
rebel e the obstruction if it is not paralytic m ongin Morphine should 
not be given until the diagnosis has been made For paralytic ileus 
stimulant treatment is first applied One ml of Pituitrm is injected 
intramuscularly followed m about a quarter of an hour by a glycerin 
enema glycermandwater.ofeach Jfl oz (ISral) Ifno flatus is passed 
farther stimulant treatment should be appbed such as the intra 
muscular injection of a murture of acetylcholine 0 2 G , Pituitnn 0 6 ml 
and physostigmme sabcylate 1/64 gr (1 mg ) ever> hour for four doses 
This 18 followed by an enema of ox bile 2 fl oz (60 ml ) and normal 
saline, 4 fl oz (120 ml ), a simple enema being given lialf an hour later 
If this fails, it IS best to abandon stimulant treatment and inject sub* 
cutaneouslj morphm sulph 1/6 gr (10 mg) apply heat to the abdomen 
by means of an electric cradle, and give an intravenous dnp mjection of 
1 pint (600 ml ) of normal salme containing 5% dextrose The electro 
lytic balance of the body fluids should be mamtamed, the amount of 
sodium, potassium calcium or bicarbonate required being determined 
by blood estimations To rebcve v omituig a Ilj le’s stomach tube should 
be passed and suction applied, either by a syrmge or by attaching the 
tube to an inverted bottle containing water, suspended above the patient, 
whereby sj^ihonage can be established Acute distension of small 
intestine can be reheved by a Miller Abbott double lumen tube with an 
inflatable rubber balloon situated near to the perforated metal tip 

Intestloal Kew Crovv'tbs 

Etiology Tlie cause of new growths is not known Caremoma is 
usually a disease of adult life, being very uncommon m infants and 
children The sexes are equally affected Fnnetw An intestinal 
tumour may be simple, such as an adenoma polypus myoma, lipoma 
or hemangioma, or more commonly a malignant tumour such as a 
carcinoma. Sarcoma is rare 

Pathology Polypi may be multiple, occumng in the large intestme 
Diffuse pclj^josis of the colon of the liereditary tj*pe differs from jwst 
inflammatory polj’posis Malignant degeneration almost invariably 
Occurs in the former if the patient lives long enough Hemangio 
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mata also maj be multiple Carcmoma is found m the large intestine, 
in the following sites, in order of frequencj The rectum pelvic 
colon, cieciim, trnns\'erse colon, splenic flevure, ascending colon, 
hepatic flexure and descending colon It is rarely met isith in the 
appendix and small intestine Secondary deposits occur comparatii ely 
late in the disease 

Clinical Findings IT'cmangioma of the small intestine mav give 
rise to recurrent attacks of mel'ena, with severe an-emia but usually no 
pain The patient suffering from a malignant growth is usually an adult 
over the age of 40 The first sjTnptom may be the onset of persistent 
constipation or of periodical attacks of diarrhoea, or of alternating 
constipation and dtarthcca, where the bowels prev lously have acted very 
regularly The patient may also notice abdominal discomfort or fulness 
a feeling of general illness and loss of weight The appetite may remain 
good He mav complain of bleedmg from the rectum or of a frequent 
desire to go to stool, if the growth is low down in the rectum 

On E3:amtnation In the early stages often no locahsing signs can be 
found , os the growth enlarges it may become palpable on abdominal 
or rectal examination Some pallor and cachexia may also be apparent 
There may be slight and irregular fever The motions may contain 
macroscopic or occult blood, and mucus or pus In some cases ribbon 
shaped motions are passed, due cither to compression by the grossth 
or to reflex anal spasm TVith the sigmoidoscope the Ion er 10 mches (25 
cm ) of the alimentary tract can be inspected, ond this examination should 
nc\er be omitted m a doubtful case A barium enema is more Iikelv 
to reveal a growth m the large lotestine, than is a banum meal In 
more advanced cases evidence of secondary deposits may be found in 
other organs, such os the liver, and there may be ascites 

Differential Diagnosis Hfcmangioma i? not often diagnosed even 
at laparotomy It should always be borne m mind in cases of recurrent 
meliena and anamia Telangiectases may be seen m the serous coat of 
the affected part of the intestine The diagnosis of an intestinal 
malignant growUi depends upon the combmed results of a manual 
examination sigmoidoscopy, the barium enema and the occult blood 
test. Other conditions sihicb require exclusion are Hssmorrhoids 
Bunpie constTpatiOTi, TcdtindKiii ioops txAtm, ccAiVa, liri'wVit'dAitia, 

actinomycosis, Crolin’s disease, a chronic appendix abscess, a gastric 
neoplasm, enlargement of the qileen, enlargement of the gall bladder or 
kidney , hyperplastic tuberculosis of the caicum, tuberculous peritonitis, 
and ascites due to other causes 

Course and Complications The course is slowly progressive, 
secondary deposits occur m the abdominal Ivmph nodes, peritoneum, and 
other organs, such as the liver and bram Intestinal obstruction or 
perforation may occur as complications 

Prognosis, This is fatal, unless the growth can be removed before 
metastases have formed Death usually occurs m 1 to 2 y ears from 
the appearance of symptoms 

Treatment In cases of Iitemangioma the affected portion of the 
intestine sliould be resected Simple tumours may be removed surgically 
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and malignant ones either treated by operation or bj radiotherapj A 
colostomj may be required as a palliative measure to relieve obstruction 

Intestinal Argentaffin Caranoma 
{Malignant Carcinoid of Intestine Caranotdosis) 

Definition A carcinoma, the granules of the cells iiaving an affinitj 
for silver salts 

Pathology Slalignant carcinoid tumours usually arise m the ileum 
Secondary deposits occur in the liver, skin, ladnej s, suprarenals,‘lnngs 
and brain A substance, 5 hj drovj'tryptamme {5 HT),'also tnown as 
Serotonin, is produced m the argentaffin cells of the tumour and the 
secondarj deposits It is liberated in the bIood_and some is taken up bj 
the platelets The spleen is particularly rich in it 5 HT is probablj a 
hormone and is normally produced in the argentaffin cells of the gas^ 
intestinal mucosa It causes contraction of plam miisde, but when 
injected into an animal it produces vasodilatation It has also an anti 
diuretic effect It is inactii ated in its passage through the lungs, and is 
excreti^ in the urine as a breakdown product, 5 hjdroxjmdole acetic 
acid (5 H I A A ) 

Qinical Fmdings When a large amount of 5 HT is being produced, 
especially when there are hepatic metastases the patient exhibits a 
peculiar syndrome cliaractensed by cyanosis, attacks of fluslung, 
dyspnoea and diarrhoea In addition there ma^ be evidence, as shown 
by X rays, of a lesion in the intestine, with an enlarged In er and 
ascites The tumour may cause abdonunal pain or symptoms of 
obstruction Another peculiar feature of the s>Tidrome is the presence of 
pulmonary stenosis, and there maj be tricuspid regurgitation Nodules 
may be present m the skin 

Differential Diagnosis This may be established by microscopical 
examination of a nodule in the skm and by finding an increased excretion 
of 5 H I A A in the urine Mistakes maj be made m tliognosing the 
condition as asthma, right sided heart failure, cirrhosis of the liver, 
sprue, or dj'senterj , or the flushes mnj be considered to be due to the 
menopause 

Treatment As the tumour is sfowfy growing, resection of the 
primarj growth, even if secondarj deposits are present, may be worth 
while 

Hjrschspning ^Dlsease 

{Congemld Idioyathic^Uai^on o f the Colon Megaco lon) 

Defimbon Dilatation and hj'pertrophj of the colon arising without 
obvious organic obstruction 

Ebology It IS considered to be a congenital anomalj of the pch ic 
parasjTnpathetic sj-stem, due to absence of ganglion cells in Auerbach’s 
plexus m a varnble portion of the dgtnl jplon This results in failure 
of nonnal peristalsis to pnss3ong t h e n tf ectcd.portipn_pf^tcstinc, with 
dilatation of the colon abov e The cases which manifest theinselv cs in 
adult life (megacolon) nmj hav e a similar orig in, but arc aggravated by 
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constipation Some cases occur m association -mth steatorrlicea {see 
p 64} The disease IS more common in males thaiTm females 

Pathology The descei^ing and pehic colon are chiefly affected 
but the rectum is mvol^ m megacolon The colon is much enlarged 
and may measure 12 inches (30 cm ) in diameter , the circular and 
longitudinal muscular coats are hypertrophied and stercoral ulceration 
of the mucous membrane may be seen In n severe case the contents of 
the colon may vreigh o\ er 3 stones (19 5 kg ) In Ilirschsprun^s 
disease there is a narrow terminal segment of aganglionic intestine m the 
rectum and rectosigmoid area with dilated colon above it In acquired 
megacolon (pseudo Hirschsprung s disease) the dilatation of the colon 
extends down lo the anal region In Hirschsprung s disease the para 
sympathehc ganglion cells are completely absent in the narrow segment 
of the colon 

Qmical Flndmgs The condition may be noticed soon after birth 
the mfant being extremely constipated and the abdomen _becommg 
distended In other cases the distension is not apparent until adult life 
The patient fuTthcr_compIams_of_jll health, occasional vomiting 
abdominal colIe~and some dyspncca from upward displacem^-of the 
diaphragm The bowels may not be oiiened for several months , but 
attacks of diarrhoea j ometi mgsj iccur 

On Examination The abdomen may present a ballooned appearance, 
being cither diffusely distended or more so on the left side Visible 
peristalsis may be present Digital examination shows the rectum 
loaded with fae ces in acquired me gacolon and there is often some anal 
abnorraabty, such as a painful .fissure or congenital narrowmg In 
Hirschsprung s disease the anal c anal is jiormal and tborectum is empty 
of faces A barium enema may reveal an cnormously^ts^nded colon 
and a narrowed di^l segment in Hirschsprung s disease 

Differential Diagnosis Other causes of severe chronic constipation 
must be excluded, such os a stneture or a growth Usually there 
IS no difficulty in establishing the correct diagnosis 

Course and Complications The course is progressive unless relieved 
by treatment Complications include perforation of the colon volvulus 
or complete-mtestinol obstruction 

"prognosis Children thus affected do not usually survive to adult 
life, if untreated Death may o ccur,fcom -obstruction, perforation 
starvation or intercurrent infection 

Treatment An attempt should be made to relieve the constipation 
by cnemata if the rectum is mvolved it may be em ptied dig^lly or 
with an instrument such as a spoon and the ana! sphmeter dilated daily 
by a^omcal bougie The colon should then be washed out daily Spmal 
ansesthesia, effectn e up to the 5tli TIi root may immediately result in 
tlie bowels being opened This treatment may be repeated in a few 
weeks This is often successful in mild cases of Hirschsprung s disease 
In severe cases ivith a long and narrow^distal segmenV-good results 
may be obtained by excision of all the aganglionic portion oC colon as 
showiJ~by*fro 2 eirsections at the operation the proximal bowel being 
joined to the anus with preservation of the sphincter The operation 
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IS preceded first by bowel washouts and then by a right sided colot 
Finally the colotomj is closed 



The jp^sage of Joose, pale, fatty stoo ls m ay be due tojliseai 
disorder of t^e pancreas, Ihe jiVcr, or the intestin es 
N/” Pancrealtc SUaiorrhoia This may result from chronic panc^^ 
fibrocystic disease, pancreatic calculi or disturban^ of function di 
h^oprolinanua causedT>y malnutntion The diminished secretic 
pancreatTc enzymes causes dtJayed_a^oTption_of carbohydr 
protems and fats from the intestine Duodenal intubation si 
diminution or absence of pancreatic ferments 

IlepatieStealorrhcea This is due to an absence or diminished am^ 
o f bi le salts in the intestine The stools are usually well formed, 
verylat^ 

IntestiTud Sieatorrhcea Grossly abnormal changes may be pre 
such as regiop aljiettis, IThippIe’s ^ease, tuberculosis, ant^clcr^ei 
A blind loop in the intestine, following a ^hort circuit operation, i 
result in severe lU health and steatorrheea, possibly owing altera 
in the intestinal flora Gastro colic fistula also c auses steatorrheea, 
it may result from gastro enterostomy 

Whipple's disease, or intestinal lipodystrophy, ^characterised 
abdominal discomfort, fatty diarrhoea, loss of weightTand m some c 
arthralgia, brown pigmentation of the skin and buccal mucous ni 
brane, with low blood pressure. At autopsy the intestinal \nUi 
found to be filled with fat, and foaming ma(^phages, contaii 
glycoprotcm, are present in the mesenteric lymph node smuses 
V Idtopaikxc SUdorrhcca Under Ibis heading are included eeri 
conditions, such as adult cceliac disease, tropical sprue, and non trop 
sprue, resulting in dimmished absorption from the intestine without i 
gross structural lesions being present In some cases a rapid intcsti 
transit time, the barium meal rcaclung the rectum in tuo hours, ' 
cause a fatty diorrhcca 


Coeliac Disease 

(Gee's Disease Gee Ilerier Disease Pancrealtc J i^anu Usm 
Inlestxnal InfanUlism) 

Definition. A disease of infants cliaractcriscd by diflicolty in 1 
assimilation of fat, waiting and retardation of dereJopment 

Etiology It has been shown in Holland and LngLmd to be due 
wheat clutcn in the diet in suiccptiblc children It is not kno 
whether all ^uTdren sug<jtng~fl‘dfa cu;liac~di scasc are into lerant 
gluten Predisposinn causes 1 Artificial feeding 2 Age 1 tc 
years 3 Sex Girls predonunate 

Pathology There is mabihty to nssimilale^at and carbohjdm 
Post mortem a round-celled infiltration may be found m the intcstii 
mucous membrane, and m some eases jicnlohulnr pancreatic fibrosis 
Findings Tlie onset is insidious, the mfanl fails to gam 
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weight and is Jj ack^o rd in walking tlie appeti^ is poor and_there is 
loosenes s of the Kwcls ~ ' 

On Examination Plie cluld lo oks younger than its jears the 
heigh t IS le ss llmn^ormal, there 5~los5 of the subcutaneous fat, 
trusting especially of the buttocks nnHTmibs and soxiihl imma^turitj 
The face is not necessarily thm but the s^ may ^ pig mented "The 
abdomen is swollen w ith a flatulent dist ent ion (see Fig 5) The liver and 
spleen are not enlarged The urine is normal Tlie bo^ls are opened 
£pr_5 times in the 24 hours, the motio ns _b eing bjilky, pale, frothy and 
offensive They contam an excess of fat, ^th an average of about 50% 
fat (normal 10 to 27%) in the 3?icd fices, of which the greater part is 
composed of fatty acids There ls also a defic iency of byle pigment A 
non dnrrhcEic tj’pe is also described in which all the sj-mptoms are less 
se\ ere X ras examination of the bones shows delay in ossification or 
rachitic ch anges The oral dextrose tolerance cune, and the vitamm A 
absorption curv e are typically flat and the barium meal shows a clump 
mg of the barium nn<l a loss of the normal feathering appearance of the 
small intestine The ^ypsm content of the aspirated duodenal juice is 
normal ~ 

Dlffereatial Diagnosis The clinical picture is characteristic Other 
conditions which requue exclusion are Hirs chsprung ’s di sease, tube r 
culosis of the mesenteric li mph nodes causing obstruction of the lacteals 
chronic lainbfia infestation steatorr hena, sprue and fibrocystic 

disease of the pancreas In’^tschsprung s disease constipation has 
usually been noted shortlj after birth , fatt> stools may occur with 
lacteal obstruction , in spme the appetite is usually good and the 
tongue is _sote , and in pa ncreatic steatorrheea there Is no Interferenc e 
with jjrowih, and theJscoEFatJs ctuefl>_ui^Iit In fibrocystic disease 
of the pancreas (see p 70) cystic or broncluectatic changes may he 
found m the lungs the fingers msy be clubbed, and trypsin is absent, or 
only present in small amounts, m the duodenal contents 

Course and Comphcatlons The course is usually prolonged 
unless adequately treated Complications such as rickets, a generalised 
but slight cedema tetanj or purpura ina> occur 

Prognosis There is a tendency to recovery in the course of 2 or 
8 jears but death may result from an intercurrent disease The 
immediate outlook has been much improved by the introduction of a 
gluten free diet In severe cases remarkable improvement may be 
obtained in a period of 2 to 3 months The expectation of normal 
dev elopment as regards height and sexual maturity is always uncertain 
Follow up studies of joung adults who had cceliac disease in childhood 
show there is a tendency to rdapsc 

Treatment The diet m ust be gl utcn_f re_e, as gluten inhibits fat 
absorption in ccehac disease AMieat flour and rye flour contam gluten 
If gluten is remov ed from wheat flour, wheat starcli is well tolerated and 
there is no need to restrict corbohjdrate and fat In severe cases the 
j^nitial diet consists of skimmed milk. Prosol 1 draclim (4 G~) of pow3« 
in 1 fl 02 (30 ml ) of water, glucose and banana purde The diet is 
increased b> adding minced clud,.en egg custard, biscuits made from 
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soya flour, butter, sieved vegetables, potatoes, cornflour, etc. Ascorbic s/ 
a cid 25 mg., halib ut liver oil 6 d rops, and tab. Benerva co.*l’ t.i.'dr 
"shouTd be given daily. For anaemia iroirihoul3*be given by mouth or 
a blood transfusion may be required. It may be necessary to beep the 
child on a gluten-free diet during the years of growth. If the child is put 
back on a normal diet, and the gro^rth and weight fall off, the special 
diet must be given again. 

Ccellac Disease In Adults 

{Idiopathic Siealorrhaa, Gee*$ Disease. Non-lropical Sprue, 
Gee-Thaysen Disease) 

Definition. A disease of adults characterised b y steat orrhoea and 
disturbances of calcium and phosph orus meta bolism. 

Etiology. The cause is unknown. Some patients arc intolerant of 
gluten. Predisposing causes : 1. Age : Adolescents and adults. 2. Sex : 
Females predominate slightly. 

Pathology. Post-mortem examination shows no characteristic 
change. 

Clinical Findings. A history can often be obtained of dlarrhcea or of 
rickets in infancy. The patient complains of such syraptoms-as 
diar^oea, weakness, ski^erapjions, muscular.cramps, pains in the bones, 
or ^ny deformities, especially knocl^knee. 

On Examination : The growth I s.stunted and the abdomen is often 
protuberant. The patient presents an infantile appearance. Skin 
lesions may be seen, such as areas of ery^ ema, pigmental^njar exfoUa* 
tive dermatitis, especially on covered portions of the skin. Sp ontaneo us 
ffactUTM ma^be found in various bones ; genu valgum or varum is 
common and the bones show osteoporosis. The fingers may show 
parrot-beak clubbing. In some cases the colon is distendeff (rnegacoloh). 
changes in the small intestine have also beenTound" by X^ray examina- 
tion, such as obliteration of the markings of tl^ciroular folds, distention 
of the gut and'seginehtationof the contained biuium into clumps. The 
blood: There is often an ana jmia , either hy p ochromic , m egalocytic or 
erj’throblastic, inj^pel The serum calcium is often low, the plasma 
phosphorus is usu^y low but may be nonnal'or'high, anti the alkaline 
pHbspIStas^ content rises with the activity of the bony changes. The 
blood sug ar i s oft en low , and the sugar toleranc e cu rve flat. The stools 
are ejther fatty or appe ar n onnal to tHe nak^^eye, but chemical exam- 
ination reveals an excess of 40 to 70%, nonnal 10 to 27% of dry 
^jcces. The fats are well split. Increased muscular irritability.may^be 
demonstrated by Chvostek’s or Trousseau’s sign {see p. 708) or fully 
developed attacks of tetany may occur. Opacities in the lens ate 
revealed by the slit-lamp in some cases. 

Differential Diagnosis. Cutaneous diseases such ns psoriasis or 
exfoliative dermatitis may be_diagnosed, withourthe true nature of the 
disease being recognised. In other instances tetany is the predomi- 
nating feature. The clinical findings resemble those of sprue (see p. 741). 

Course and Complications. The course is usually progressive unless 
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adequatdy treated Interexurent infections, such as broncho- 
pneumonia may ensue or luBmorrliages from mucous membranes, into 
the skin or joints, or from tlie genito unnary tract due to itamin K 
deficiency 

Prognosis The -welfare of the patient can be \ery materially 
improved bj adequate treatment 

Treatment The diet must be from wheat flour and rye flour j 
i^ich^contam_glutcn A diet such os that described above for 
cceliac disease m infants is suitable Calcium should be admmistercd 
in the form of calcium ladate 40 gr (^4 djand vitamins A Bi~Bj 
C and D should also be given Suitable preparations are Vitamins A 
andD Adexohn capsule (hq vntammAetDconc )8m (0 2 ml) or caps 
vitamin A ct D (N F ) 1 t d s , Bj Benerva tab (aneurin hj dro- 
chlor B P ) 8 mg 1 daily B* riboflavin tab 10 mg , 1 daily , 
and C, Redovon tab (ascorb c acid tab ) 50 mg , 1 daily In tetany 
calcium should be admirustered as described on p 700 Hypocliromic 
amcmia and ery tbroblastie anaemia should be t reated with iron , such as 
fern et ammon cit 15 to 30 gr (1 to 2 G ) t d s and megatbcytic oniemia 
with Mamute, | oz (15 G ), daily or the intramuscular injection of hver 
Two ml of a crude liver extract such as Hepastab or Livadex should be 
given every other day This is also thought to aid fat absorption 

Constipation 

Definition Delay m the passage of fteces through the intestines 
or delay in their eiacuation 

Etiology The following \arieties arc described ^Intestinal con 
siipalion Tliere is delay to the passage of the forces through the 
intestines usually m the colon 'Rectal constipaiton or Hyschezia 
Here the mtestmal transit tune is normal but tbc fteces accumulate in 
the pelvic colon and rectum “ Greedy colon ’ Excessi^absorption 
reduces the bulk of the forces 

Intestinal Constipation The delay may be due to The small^ 
bulk of fteces as would result from msufficient food, from a d!et.poor 
in residue (such ns_c ellulose) from insuffic ient fluidj ntakc. from execs 
sive flyid losses in diabetes mellitiis or insipidus, from excessive sw eating 
or from excessive absorption as m^* greedy colon ” 
s/2 A large bulk of fteces, as in heavy eaters, causing difficulty in 
propulsion 

Weakness of the intestinal wall This may be congenital or 
acquired due to senile changes or to prolonged wasting diseases 
y 4 Nervous lesions Peristalsis may be disturbed by reflex inlubition, 
as m peritonitis, or by emotional -central inhibition, or tlie reflex activity 
may be lowered owing to chronic inflommation of the intestinal mucous 
membrane, or lack of stimulus in the food Irregular contractions 
causing spastic constip ation may_result from an irritant m the 
bowel ^ 

u5 Obstruction, as with new growths_of the intestine, stercohlhs 
bands, adhesions, vohailus, intussusception, and accessory loops 
(redundant colon) 


*— • 
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Rectal Consbpabon or D)'schezla This may be due to — 

1 Bad habits An attempt to have the_ bowels opened is not 
made.daily at_5om^ fixed hour, or the desire to defascate is neglected 

2 Loss of muscle tone This tnaj result fiom-Iiabitual neglect to 
the call, or it may be due to a nervous lesion such as trans\ erse mj ehtis 
The permeal muscles may be weakened by childbirth and the abdominal 
muscles by lack of exercise 

S Pam as^hat due to a fissure or to piles 

4 Obstruction, from a growthjn the rectum, a stricture or a pelvic 
tumour 

Clinical Findings Chrome constipation is a common complaint 
which often causes no symptoms The bowels may he o pened da ily, 
but evacuation is mcomplete In such cases the patient is not aware 
that he is constipated Normally the bowel should be emptied up to 
the splemc fiezure In other cases the individual may not be 
constipated although the bowels only move every other day 
Constipation is sometimes accompanied by_vsgue_symptoms_pf ill 
health, such as a muddy complexion, furred tongue anprexia^head'iche, 
lassitude fiatulence, abdommal discomfort or colic The diagnosis of 
the tj^ie of constipation can only be'madclrlth'“certamt} bj means of a 
barium meal In d^'schezia a digital rectal examination reveals (he 
presence of fasces, even directly after the bowels have been opened 
Sigmoidoscopy should always be made m a dou btful case to exclude the 
presence of a growth m the rectum 

Differential Diagnosis The banum meal will show where the 
delay occurs , normally the meal should reach the cccuin m 4^hours 
the hepatic^flexmr e m <>|_houJS the sgl^ni^flexure in_Q_.^iours, the 
Pelv ic colon in 12 hou rs, and the rectum in 18 hour s 
“^Course and Complications The «)urse Is usually chrome, the 
constipation tending to become more se vere unless adequately treated 
Complications such as colitis, stercoral ulcenitiomif— the— colon, a 
fissure or hasmorrhoids may ensue ~ 

Prognosis This must depend upon the cause of the constipation 
and the possibility of effective treatmeDt 

Treatment Frophylactxe Regular habits should he encouraged 
m chiidrea and adafts ISe dietary sboaJd be weU bnianced and 
contain sufficient Quids 

Curctire Habits The patient should attempt to ha\ e the bowels 
open every morning after breakfast, m djschezia a squatting.position 
should be assumed Exercise General exercises local abdominal and 
permeal exercises and abdominal massage are all of value Diet 
The diet shouldjnc^de stewed fruit, such as primes fresh fruit dates 
nuts green %egetables root \egetables salads wholeme^”hread, 
porridge treacle coffee and butter, cream or oli\ e oil 

Medicines For dischezia the ^wels may_jDe e mptied at the 
beginning of the treatment by a gljcenn suppository and later bj 
daily saline colonic washouts, using 1 to Ij pints (COO to 900 ml ) of 
warm normal sahne run in at a pressure of 18 inches (45 cm ) the 
\ olume being gradually reduced (see p 50) If the faeces are \ erj hard 
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they may be softened by injecting iv-ith a sjTrmgc 2 to C fl oz (CO to 
180 ml ) of warm olive oil into the lectum at night, to be retained during 
the night 

Such laxatives as patafRtt.bq GO to 120 m (‘lto8inl)tds pc, 
agar 60 to 240 gr (4 to IG G ) t d s , Cascara Evacuant, 30 to 00 m (2 to 
C ml ) at night, JSormaco}, 1 to 2 heaped teaspoonfuls, or infusion of senna 
pods, made by standing the pods m cold water for 2i hours, may be used 
as required In spastic constipation, tnc bcUadon 10 to 15 m (0 6 to 
1 ml ), or atropin sulph 1/200 gr (0 3 mg ) in CO m (4 ml ) of water 
may be tahen 2 or 3 times a daj before food 

Diarrfacea 

Definition The passage of loose or watery motions 
Etiology. Diarrhoea may be acute or chronic It is a symptom of 
many diverse conditions, and maj be due to — 

Nervous CauMS These result m the rapid transit of taxes through 
the intestines The diarrhoea ma> be produced by emotion, as bj an 
exammation, a public speech or a journey^ a tram in which there 
is no lavatory accommodation In hentene diarrhcen there is an 
accentuation of the gastro colic reflex, se\ crnl lo^e actions of the 
Ijowels occurring after meals Diairbcca m GrdVeV disease may also 
be dueto nery ous cxcitabTbty App^dicitis may cause a reflex diarrhcca 
Gastne Causes Rapid stomach emptying, as in achlorhydria,'-' 
gastro colic fistularlind in some cases of gastro jejunostomyy-^ 

8 Local Intestinal _Causes These are numerous and include 

•''ImtatioQ of the mucous membrane from foods with much residue, 
food p'Oisomng, drugs su^h as atsemc, toxins excreted in the bowel as 
m septicsmia, pneumonia, and uraunia , catarrh of the mucous 
membrane as m the pre eruptue stage of measles, tuj^erculosis, typhoid 
fey er, dysentery, cholera, lamb^^s, sfiree, ccelmc disease, sufhincT 
diarrhcca, a tumour, masses of hard faeces, amjloid degeneration of the 
intcstmcs, and leukxmic infiltration of the intestines Cirrhosis of tlie 
hyer with portal congestion, passive hyperemia secondary to heart 
failure, and colitis of various types {see p 54) 

^ 4 Mesenteric Causes Tabes mesentcnca, and obstruction of 
mesenteric lacteals causmg chylous diarrhoea 
^ 6 Dejictency of Pancreatic or of Biliary Secretion 
^ 0 Carbohydrate Fermentation Associated with excessive intake of 
carbohydrate foods, and deficient exercise 
^ 7 Ilypotfiyroidism 

X. 8 Diabetes Melhins Diarrhoeamay occur m patients m n horn the 
diabetes is not properly controlled and who suffer from diabetic neuritis 
It may be an example of a neuropathy affecting the sjTnpatlictic 
nerves of the colon The diarrhoia occur, at night and is intermittent 
Clinical Findings These must vary with the xmderlijn g cau se In 
lientenc diarrhcca the patient is usually of a nervous type, a child or 
an adult-, a formed motion may be passed after breakfast, but'dlTrihg 
the morning there are several loose motions There is often great 
urgencj, so that immediate defiecation cannot be-restramed In the 
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afternoon a similar state of aftairs recurs There is usually no diarrhoea 
dunng the night Gastro colic fistula is desenbed on p 48 Hj’po- 
thyroidism can be demonstrated by a B R determination The 
clinical findmgs with the other causes of diarrhoea are considered under 
their respectn e headings Prolonged or_^ere diarrhcea may result in 
potassium depletion, with muscular weakness In some cases it is 
associated with a villous adenoma of the colon, a so called potassium 
secreting tumour 

In all cases of diarrhoea the stools should be examined by naked eye 
for colour, appearance, presence of mucus, blood, froth, etc , and m the 
laboratory for the presence of undigested food residue, the fat and bile 
contents, and tlie presence of pathological organisms 

Treatment In cases of diarrhoea due to acute gastro mtestmal dis 
turbances, a bismuth mixture is helpful, such as Bism carb 10 gr 
(0 6 G ) sod bicarb 15 gr (1 G ), Crete prep 5 gr (0 3 G ), tnc cblorof 
et morphia 10 m (0 G ml ), aquam ad I fl oz (15 ml) | fl oz (15 ml} 
ex aq t d s a c For diarrhcea due to food poisoning tab Entero 
Vioform, 1 to 2, 1 1 d may be given In hentenc diarrhcea all food 
leaving an imtatmg residue should be avoided , food should not be 
taken veij hot or ice cold A mixture is given contaimng Tnc belladon 

5 to 10 m (0 3 to 0 G ml ), sod brom 5 gr (0 3 G ), sp cblorof 5 m 
(0 8 ml ), aquam ad ^ fl oz (15 ml) ^fl oz (15jid)tds ac The 
dose of belladonna is vined according to the resultproduccd In aehlo 
ihydnatheuseofacid h^drochlor dil SOtoDOm (2to6m])tds pc 
m 4 fl 02 (120 ml ) of water, often checks the diairhofa In hypo 
thyroidism, thyroideura J to 1 gr (15 to CO mg ) daily, will often cure the 
dimhcca The nocturnal diarrhcea of diabetes roellitus is best treated 
by properly controlling the diabetes b} means of diets and insulin, and 
by the mjection of a crude hver extract, 2 to 4 ml intramuscularly for 

6 da>s, followed by a wceklj injection of 4 ml In any case of long 
standmg diarrhcea associated with ancemia, folic acid therapy is worthj 
of a trial, 50 mg being given daily by mouth for 4 to 6 dajs In the 
successful cases reported the response has been rapid In cos^ of 
diarrhcea associated with Giardia lamblta infestation mepaerme 100 mg 
tab 1 1 i, by mouth, may cause a speedy improvement It should be 
given for a week The treatment of the other forms of diarrhcea is 
considered under the respective headings of the causative diseases 

Visceroptosis 

{Glmard's Disease Splanchnoptosis Enteroptosis Chrome 
Intestinal Invalidism) 

Definition A syndrome characterised by downward displamnent 
of the abdominal Mscera with disturbed function, of the. affected organs 
and of the mind 

Etiology Vanous theories ha^e been propounded to account for 
the \ isceral ihsplacement These include congenital malposition, 
the*pressure of (»rsets chn^mc pentomtis at the mesenteric root with 
contraction of newl^ formed connective tissue, a pendulous abdomen 
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with excess of intra abdominal fat, a long narrow thorax with wasting 
and loss of mtra abdominal fat, weakness of the abdommal and pelvic 
muscles nitirlowering of the mtra abdominal pressure (this is, however, 
normally a negative pressure), intestinal stasis causing dropping of the 
colon and secondary deficient hepatic function, faulty postural habits, 
thoracic breathing and weakness of the transversalis abdommalis 
muscles X ray examinations with an opaque meal have shown that 
the stomach maj lengthen, hut it does not “ drop,” the upper pomt of 
attachment remaining fixed The stomach empties by muscular 
coutracUous and not by gro-Mly Tlxe lowest point of the greater 
curvature of the stomach lies belon the umbilicus (inter iliac line) m 
the erect position m about 80% of healthy people, the lesser cun atoe 
IS below this plane m about 20% of healthy people and the pylorus is 
below the transpjloric plane m about 70% of such people The 
transverse colon may be low without any accompanymg symptoms 
Some of the symptoms maj be due to vascular disturbances with low 
blood pressure and splanchnic dilatation It is evident that displace 
ment of viscera alone docs not produce the symptoms of visceroptosis 
There must also be disturbince of function The chief physical defects 
producing the syndrome are a poor muscle tone, postural errors, ond a 
disturbance of nutrition usually wasting There may be on associated 
neurasthema Predirpoung causes 1 Age Usually between 20 and 40 
2 Sex Females predommato, about 10 to 1 8 Abdommal distention, 

due to repeated pregnancies, but the abdominal wall may be very lax 
without any associated symptoms 4 Severe illnesses causing wasting 

Pathology The kidneys spleen, liver and cacum may be unduly 
mobile The colon may he low m the abdomen, and redundant loops 
be present 

CliiJcai Fmdings The patient is usually a young or middle aged 
woman A history can generally be obtained of progressive ill health 
The abihty to carry out physical or mental work Uctenorates inter^ 
and concentration flag easily Vanous abdominal symptoms are 
present, such as constipation mtestmal or gastric flatulence discomfort 
and fulness after meals, a dragging sensation reheved by lying down, 
pam m the epigastrium, around the umbiheus, or m either ihac or hj^po- 
cboudnac xcgiou There may alsu be pam ei aehmg m the lumbar 
regions or over the sacro-iliac joints and neurasthenic symptoms The 
patient is often susceptible to cold and the circulation is poor in the 
hands and feet Rheumatic pains may be felt m various parts of the 
body 

On Exam%natton The patient is generally thm, with a tendency to 
kj'phosis in the dorsal region, tlic chest is long and narrow, and the 
subcostal angle acute On standing the abdominal wall may be seen 
to bulge below the navel and the tone of the abdommal muscles is poor. 
^Vhen the patient hes the Kidneys may be found to be mobile, the 
pulsation of the aorta is easily felt, a stomach splash is, m some cases, 
chated more than 4 hours after the last meal, and the contents of the 
pelvic colon may be palpable The blood pressure is usually low, such as 
105/70 mm Ilg In otlier cases the patient may be squarelj bmit, with 
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an hovir The patient may be unable to move m bed during tbe 
paroxysm, he feels faint, becomes pale and perspires The condition is 
usually considered to be a psychoneurosis No local cause can be 
found to account for it, but it has been suggested that the pain is due to 
cramp of a portion of the levator am muscle Attacks occasionally 
occur by day, especially if the patient is overtired 

Treatment Relief may be obtained m some cases by eating, or by 
drinking a glass of cold water, by a change of position, by a hot water 
bottle applied to the anus, or by passing flatus or fieces One sufferer 
who experienced very se\eie diurnal attacks obtained relief by taking 
amphetamine at the onset 


THE PANCREAS 

Introductory. Affections of the pancreas may give rise to very 
diverse clmical and laboratory findings, according to their nature and 
to the disturbance of pancreatic function The effects produced maj 
be grouped as follows — 

■^yDiSiurbances of Internal Secretion These may be demonstrated by 
glycosur ia, ^fici ency oXmsulm results m dnbetes mclhtus 

Disturhanees of ExtemarSearetion Examinatidh of the f«ces may 
show an excess of f at ( steator rbga) The normal dried faces contain 
about 25% of fat and about 5 G of fat ere excieled m the faces m 24 
hours R ith pancreatic msufflciencj llie fat content may rise to 70% 
or 80%, tbe greater part of tvhicli is composed of neutral fat The 
patient must not take anj liquid paraffin by mouth for four days before 
the specimen of faces is collected Undigested muscle fibres may also 
be presen t fazotorrbcea) The lurinary diastase^normaUx-jneasurts 
between 0 0 an d 00 u nits, but in some pancreatic lesions, such as acute 
hamorr hagte pancreatitis, it rises to SOO ore\en 2,0 00 un its ThereTs 
a corresponding rise in the serum amylas e Evaiiunation of the duodenal 
contents or of the faces may show a diminution or absence of trypsin 
The normal amount of trypsm m 1 G of wet faces is 900 to 1,500 units 
^^Pressure Symptoms A tumour of the head of the pancreas may 
press on the common bile duct and c aus e obstructive jnund^ice, or 
ascites may res^t f^m compression ©rthe portal vein 
^''Nervous Symptoms Acute pancreatitis maj accompanied by 
pai n m tbe epigastrium or bad v, vomiting and shock, due possibly to 
irritation of tiie solar plexus. 

Acute Pancreatitis 

{Hiemorrhagic, Suppuratiie and Gangrenous Pancreatitis 
Panereahe Necrosis) 

Etiology In many cases it is now belie> cd tliat acute ua ncrcatitis 
or pa ncreat ic necrosis i s due to thrombosis of the pancreatic art^ 
The^ew that the condition is due to regurgitation of rnfccted bHc along 
the pancreatic duct is losing fai our Vmis pancreatitis is a blood Iwnc 
mfection which-may occur _i n mum ps and oc casion all y m infcc tne 
licpatitis, and it js possible that in some cases other infections arc 
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earned to the pancreas in the blood stream Acute pancreatitis may 
result from the admimstration o f ACTH or of cortico steroids Fr^i^s 
tng causes 1 Age Usually over 40 years 2 Se-? Males predominate 
3 Gall stones and infection of the biliary passages 4 Other diseases 
Such as mumps, typhoid fever and small po-c 5 A bout of drinking 
Pathology The steapsinogen a nd try psinogen of the pancreatic 
secretion beco m e, activate Jn_the. g land ~TKr§~cari“b'e“e£fected by 
bacteria Further, trauma orhSmorrha^ resulting in a local autolysis 
of pancreatic tissue, produces an actlratmg~substa ^e~ which converts 
trypsmogen into trypsin The pancreas and adjacent pentoneum show 
varymg degrees of change, such ns ydema. hiemorrhage^tnecrosis or 
gang rene Local suppuration may also occur Fluid contammg blood 
may be present m the lesser peritoneal sac or m the general peritoneal 
cavity Pearly whitish areas of fat necrosis may be seen m the pancreas, 
omentum, mesentery and retro peritoneal fat The tox iemia results 
from autolytic substances produced in the gland 

Cbnlcal Findings The patient is suddenly ill irrth intense 
p am in the epigastnum and across the lower pa rt of the back of Jhe 
chest Fie feels sick, vomits and collapses 

On Examination In a severe case the patient is desjperately 
lU, pal e, cold, sweating, and at tunes cyanosed The epigastrium 
Is" ex tremely tende r, and there is some, but not very marked, 
muscularTigiHity m the epigastrium _ Bluish mottling of the abdomin al 
wall around tfie umbtlicus.may be noteil ltJullen’s signl There may be 
defimte tenderness uTtKeleft costo vertebral angle The patient does 
not keep still as he does with a perforated gastric ulcer The abdomen 
becomes distended , tlie bowels are confin^ b nLflatu sjs pTsisd 
mtestfh'al movements can^ ^ieapdlntirihe stethoscope The tempera 
ture is usually sub normal unless suppuration or gangrene is present 
/The pulse is frequent and feeble ■'■"The 'vo mit often contams b ile The 
serum am ylase is us ually well over_200 umt^ per^lOO ml__serum during 
the first 24 hours and the urine may cont^i^ sugar and acetone bodies 
Mild cases also occur in which the diagnosis is estabhshed by the omyfase 
test 

Differenhal Diagnosis Acute pancreatitis resembles in some 
respects other acute abdominal emergencies, such as a pe rforat ed 
gast nc or duodenal ulce r or mtestinal ote truetton In perforation of a 
peptic ulcer a serum amylase figure of about 200 may be obtained 
-^ Coronary disease or ac ute ch olecy stitis may be simulated m other cases 
The charoctenstic features of acute pancreatitis are the age of the 
patient, the frequent history of gall bladder trouble the absence of a 
history pointing to a gastric or duodenal ulcer, the cyanosis, the 
persistent vomiting, collapse, and, above all, the high serum amylase 
figure A high serum am>lase readmg, up to 1,600 units or more, may 
be found m renal failure The blood urea m these cases is also raised 
Course and Complications If untreated the course is generally 
rapidly progressive, the patient being overwhelmed vnth toxaama 
Suppuration or gangrene may occur as complications or a pancreatic 
pseudo-cyst may form in the lesser peritoneal sac Diabetes mellitus 
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has been recorded developing five >enrs after a successful operation 
for acute pancreatitis 

Prognosis This has been improved by modern methods of treatment 
Sudden death may be due to acute luemorrhagic pancreatitis WTien 
mumps IS the cause of the disease the prognosis is good, as suppuration 
and necrosis of the gland do not occur 

Treatment In mild cases recta l salines containing dextrose, 

nnd_ int ramu scular i nj ections ofjpcthidine hjdrochlor 50 t o lOQ m g ^ 
should Ve given In more severe cases contm uous gastnc suction 
tlirough a nasal tube should be applied to prevent the stomach intents 
entering the duodenum and stimulating pancreatic secretion The 
bipod volume and electrolytic balance must be maintained by con 
tmuous intravenous dnp injections ^ Pro Bant hme Bromide, 30 m g , 
mjecUd mtramusculafly'ev erj 6 hours^^i^j' relieve the pain, the drug 
acting as a sympathetic ganglion blocking agent PetludineTiydrochlor 
100 mg , may also be injected intromuscularlj for pam Morphme 
should not be injected Cr ystalline penicil lin _shoii_ld be injected intra 
muscula rly m doses of 1 million units every 12 hours Corticosteroids 
are contraindicated An exploratory laparotomy decreases the patient’s 
chance of survival, but may be indicated if there is doubt whether tlie 
condition is one of perforated peptic ulcer The gall bladder should also 
be removed if it appears diseas^ 

Chronic Pancreatitis 

Etiology Chrome inflammation of Uie pancreas is usually due to 
bacterial infe ction of the pancreatic JymphBlics, the organisms being 
derived from the gall bladder or the intestine It may also hTsecondary 
to obstruction of the pancreatic duct, os by a gall stone in the hepato- 
pancreatic ampulla (ampulla of Vatcr) a pancreatic calculus, mfiamraa 
tion of the pancreatic ducts or corcinomn of the pancreas Arterio 
sclerotic v essels, sj’philis or hfcmochromatosis are also causative factors 
Pathology In chronic interstitial pancreatitis the fibrosis may be 
interlobular, when it is often localised to the head of the gland or 
mtcracinar wiien it ts more diffuse In chrome catarrha} pancreatitis 
there is mdammation of the pancreatic ducts 

Clinical Fmdmgs Chronic tnUrsUUal pancrecdilis The patient is 
usually an adult who complains of epigastric dis co mfort o r pain, or of 
aclung in the_back, flatulence and the passag^ of 1G^ky, palejmd pasty 
stool s Chrome catarrhal pancrealifis The patient has periodical 
attacks of nausea, shivenng, pai n in tlie ^igastrmm and thejeft side 
of the back, vomiting and diarrhoea with large motions In chronic 
relapsing pancreatitis the patient may be completely free from 
symptoms between tlie attacks of pain 

On Examination Epigastric tenderness is present, the conjunctiv*® 
may be sliglitly icteric, the stqolsyxmtam on excess of fat and undigested 
miKcle fibres In some cases the only symptom is a persistent painless 
jaundice, due-to pressure of the head_pf the pancreas on_the common 
bile duct The u rme may contam b ile pigment and glucose, especially 
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m the case of interacmar pancreatitis, and the serum nm\lase figure 
mayj3 e_.nise d ' “ 

Differential Diagnosis Chronic pancreatitis must be diagnosed from 
sprue and from digcsti\ e disturbances due to biliary insutTicicnc v In 
^ sprue the history jt' rwidenee abroad, the chanctcnstic tongue and 
jmsenna, anTthe^x cess oflpl it fanSt he ficce s usually serve to'establish 
the diagnosis With biliary msut Bciency there is a lso excess of split fat 
in the feces and dimmuhon of bile pi gments and~bne^t s~~The~^nin 
may suggest a diagnosis of duodenal ulcer The laboratory tests are 
often all negative in cases of chronic relapsing pancreatitis 

Course and Complicabons The course extends often oi er se\ eral 
jears, the patient gradually losing weight The common bile duct maj 
be compressed in the head of the pancreas, with resultant jaundice 
Prognosis This is unfavourable, as regards complete recoierj 
Treatment A fat poor dt et_slioul d be g i\ en Eggs should not be 
eaten The foUowmg articles are permitted Toast, thin bread and 
butter, minced meat fish such as cod, liake, or haddock, green \ egetables, 
fruit, and salads The patient should take no alcohol Pancreatin 30 
gr (2 G ) six 5 gr (0 3 G ) tablets may be gi^ en 1 1 d " after~^e^ 
Calomel ^ gr {30 mg ) should be taken at niglit and a small dose o f salts , 
ma g sulph 80 gr (2 G 1, in the morning If there is choiccj stitis or 
^Istori« cholecystectomy should be performed The common bilc 
duet maj also require surgical drainage Cholec> stentcrostom> may be 
required to rehe\e jaundice 

FibroQStic Disease of the Panaeas 
{Congenital Panereatie Deficiency Fthrons of Pancreas 
Cystic Ftbrosts of Pancreas) 

Etiology The cause is still unknown It has been suggested that 
there is a generalised disorder of mucus secreting glands, a mucosis, the 
mucus secreted being scanty and cxcessi-vely'\nscid Tlus^i'anld mean 
that in the pancreas the muc^secrcting ductal cells arc affected, with 
secondary pancreatic changes Other suggestions putTorward include a 
genetically determined malformation of the duct system, or primary 
vitamin A deficicnc) resulting in obstruction of the pancreatic ducts by 
desqasmstoS celis an e/tcressseil J.wivJ/t j to /aSect.'on a? the 

lungs Although a serious \ itamin A deficiency is usually present, it 
cannot be considered to be the cause of the disease 

Pathology The exocrine glands are particularly affected, the 
pancreas, h\er, lungs, sweat and sali\nry glands being imohcd The 
ducts and acini of the pancreas arc dilated and there is atrophy of 
external secreting tissue The inter aheolar cell islets are unaffected 
The lungs show areas of suppuratnc bronclutis, broncluectasis, and 
terminal bronchopneumonia or abscess ^Vreas of focal biliary fibrosis 
may be found m the li\ er Calaum salts may bedcpositcdmthckidncys 
Clinical Findings The patient is an infant, and three t\T>es of 
disease arc described The baby may die during the first or second w cek 
of life on account of meconium ileus, or stenosis or atresia of the 
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intestine Meconium Ueus implies mtestiiial obstruction in the newborn, 
due to meconium which is thick and mucilaginous owing to lack of 
trypsin during intra uterine life The intestines may rupture and 
meconium peritonitis result In the second group, the symptoms are 
chiefly pulmonarj , cough, cyanosis, clubbing of the fingers, w ith X raj 
fmdmgs of bronchiectasis or c>stio spaces in the lungs The third group 
resembles ccehac disease with large stools, intolerance of fats and 
carbohydrates, but, in addition, there ate signs of bronchitis or 
bronchiectasis The trypsin of the duodenal contents or faices is 
reduced or absent, and this is an important laboratory test The fecal 
fat is over 30% and is well split The vitamin A absorption curie and 
the oral dextrose tolerance curve show flat readings Increased sw eating 
mn> occur, with excessiie sodium loss in hot weather, and there is 
hability to cramps and heat prostration, or even death The Shnacli 
man sweat test consists m demonstrating an excess of sodium chloride 
in the sweat The finger print method is safe The print is taken on an 
agar plate containing silver nitrate and potassium chromate Salt m the 
sweat blanches the suspended chromate 

Prognosis Death often occurs before the age of 14 montlis from 
pulmonary infection, but I have seen a child m whom the diagnosis was 
first made at the age of 0 ) ears and who responded well to treatment, 
and the patient may reach adult life before the diagnosis is first made 

Treatment If there is bronchiectasis postural drainage should be 
practised daily and antibiotics such as Aureom^xm or streptomycin given 
for 2 weeks Pancxeatm 80 gr (2 G ), sue 5 gr (0 8 G ) tablets, should 
be given with each meal The di et sho ul d be hig h in protein and lowjn 
fat In Addition, Jiahbut liver oil shoidd be_given byi,mouthu5 to lOjn 
"(0 3 to 0 6 ml) tmcs^daili^ad— vitamm_A.J[00,000_units, inj ected 
intrara^scularly^vcry 8 months. 

Tumours of the Pancreas 

Simple tumours and gumma are rare , an adenoma of the inter 
alveolar cell islets (islets of Langerhans) may gi\ e rise to hypennsuUmsm, 
•with symptoms of spontaneous Uypoglycajmia such as faintness, sweat 
mg, headache, etc (see p 672) Cardiac symptoms predominate m 
some cases, either angmal m type or resembhng the effort syndrome 
Xeuropsychmtric sjmiptoms may predommate, such as episodes of 
uninhibited emotional behaviour, cured by removal of an islet tumour 
Purtlier, people with cerebral dysrhj'thmia, as shown by the electro 
encephalogram, ore very susceptible to falls m the blood sugar level 
The dKstrose tolerance curve, after 8 days on a diet containing SOO G 
carbohydrate, shows a low fasting value of about 70 mg /lOO ml , a rise 
to about 120 mg after 50 G ofdextrose by mouth, and subsequently low 
readings at 2, 3 and 4 hours A hypoglj caimic attack may occur during 
the test IVidespread adenomatosis of the pancreatic islet cells is a rare 
condition requinng hemipancrcatcclomj Spontaneous hypogl>c$mia 
may also be due to functional hypcnnsulinism and hepatic disease In 
functional hyperinsulinism the fastmg blood sugar is usually normal, m 
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hepatic disease the fasting blood sugar is low, but the curv e shows a high 
plateau, sunilar to that in diabetes melhtus In the latter there is no 
hypennsulmism but faulty gl> cogenesis m the bver It may occur in 
such conditions as cholangitis, toxic hepatitis. Von Gierke s disease (sec 
p 106), diffuse carcinomatosis and fatty degeneration of the li\er 
Malignant tumours are usually caremomata , sarcomata are rare 
Hypennsuhmsm was first desenbed in 1927 in association TMth a car- 
cinoma arising in the islets of the pancreas 

Cardnoma of the Pancreas 

Pathology The caremoma is usually primary and situated at the 
head of the gland Secondary deposits in the pancreas are less common, 
the primary growth being usually m the stomach The gall bladder may 
be enlarged owmg to compression of the common bile duct by the 
growth or by secondary lymph nodes in the portal fissure 

Clinical Findings i^e patient is usually a male, over the age of 40 
He complains of general weakness, loss of appetite, pam m the epi- 
gastrium passing through to the back, progressive jaundice and itching 
of the skin In some rare cases the symptoms are those of recurrent 
hypoglycseima, in others there are no signs, the patient coraplammg 
only of severe pam in the back m the lower dorsal region, or of girdle 
pains which are relieved by beat and by sitting bent forward 

On Examtnaiicn The patient is wasted, and the skin is jaundiced 
to a variable degree sometimes onl> shghtly, but it nay be dork 
green (“ black jaundice ’ ) The gall bladder may be palpable, but 
the pancreatic tumour can rarely be felt unless it is situated m the body 
or tail of the gland The barium meal may show indentations on the 
medial border of the second part of the duodenum due to pressure bj the 
growth m the head of the pancreas The urme may contain bile pigment 
and sugar, the motions may be pale, and contam an excess of split fat 
Differential Diagnosis It is not generally possible to distinguish a 
growth in the head of the pancreas from one m the bile ducts The 
enlarged gall bladder, emaciation and progressive jaundice are mdicalive 
of growth as opposed to chronic pancreatitis A barium meal and 
fractional test meal serve to exclude carcinoma of the stomach 

Course and Complications The course is rapidly progressive 
The growth may erode into the stomach and cause hii^atcmesis 
Secondary deposits may occur m the long bones with a resultant 
aniemta This is usually hypochromic, but at times megalocytic, when 
nucleated red cells and less often megaloblasts are present The 
abdonunal and mediastinal lymph nodes may also be invaded, and 
ascites may develop 

Prognosis Death usually occurs in the course of a few months 
Treatment Qiolecystenterostomy may be performed to relieve 
the jaundice and itchmg, but there is no curative treatment 

(^ts of the Pancreas 

Pathology The following varieties of cysts may occur 1 The 
retention cyst This has an epithelial lining, and forms as the result of 
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obstruction of the pancreatic ducts, as by a stone or chronic pancreatitis. 
2. The pseudocyst ; Tliis is formed by the lesser peritoneal sac, and 
results from trauma or acute pancreatitis. 8, The proliferative cyst 
and cj’st - adenoma ; 

These are multilocular 
and often found near 
the tail of the pancreas. 

They may form part of 
congenital polycystic 
disease of the kidneys 
end liver. 4. The hy- 
datid cyst (see p. 7C3) 
and dermoid cyst. 

Clinical Findings. 

The patient is usually 
over the age of 20. 

There may be a history 
of abdominal trauma. 

There tnay be no 
symptoms, or the 
patient may complain of pain in the epigastrium or between the shoulders, 
and of nausea, vomiting, constipation, jaundice and swelling of the 
abdomen end legs. 

On Eceaminaiion! The cyst may be felt as a rounded fluctuating 
swelling in the epigastrium. It commonly presents between the stomach 
and transverse colon, but may show above the stomach or below the 
transverse colon as indicated in the diagram (see Fig. C). Its position 
can usually be identified with the help of a barium meal or enema. 
The cyst fluid, removed by aspiration, may contain pancreatic ferments. 

Difi’erentl^ Diagnosis. The pancreatic cyst may be mistaken for 
a hydatid cyst of the liver, a mesenteric cyst, a hydronephrosis, or 
rarely for an ovarian tumour. The anatomical relations usually 
suggest the correct diagnosis. 

Course and Complications. There is usually gradual enlargement 
of the cj’st, but internal hasraorrbage causes rapid distention. Rupture 
results in local or general peritonitis. Malignant degeneration may 


occur. 

Prognosis. A complete cure, even after operation, is improbable, 
as recurrence often takes place. Post-operative diabetes melhtus has 
also been recorded. 

Treatment An exploratory laparotomy usually permits the cj’st 
to be drained, complete removal being generally impossible. 


Pancreatic Calculi 

Etiology. Calculi form as the result of obstruction of, or infections 
in, tlie pancreatic ducts. 

Pathology. The calculus may be composed of a mixture of calcium 
carbonate and phosphate, or of calcium oxalate, carbonate and 
cholesterin. Calculi are usually multiple, not facetted, and vary in 


80 THE AUMENTAKY SYSTEM 

size from a small granule to an inch (25 mm ) m diameter The pancreas 
shoivs chrome mflammatoty changes and gall stones are often present 
Clinical Findings The patient is usually a male, over the age of 40 
There may be no symptoms, or attacks of epigastric colic and vomiting 
occur, the pain radiating to the region of the left scapula 

On Examxnalton The patient may be tender m the epigastrium 
and also jaundiced The faeces show azotorrheea or steatorrhtEa, and 
the greyish white calculi may be passed m the stools If the calculi 
are rich m lime, they are shown by X ray exammation 

Differential Diagnosis The cobc resembles bihary colic, but the 
pam tends to radiate to the left 

Course and Complications fiepeated attacks of colic may occur 
Complications mclude diabetes mclhtus, pancreatic abscess and 
peritonitis An abscess may discharge through the abdommal wall 
Treatment Sedati\es such as morphin sulph J gr (15 mg) are 
required, as for biliarj cohe In some cases the calculi ha\e been 
removed hy operation 

THE LIVER, GALL-BLADDER AND BILE DUCTS 
Introductory In studymg diseases of the liver, certam special 
methods of id\ estigatmg hepatic function are aiailable 

The hepatic efliciencj tests of most clinical \alue include I TAg 
tnie^igaiion of the pigmentary function This inv ohes test 5,for_-the 
'mese nce‘or^Je_Ln _uig_bloQ3._iiiinfi-flmLJ'fWes . Bile p ixrmcnts in the 
* b!oQa are showiTb } the van den B ergh test The normal amount of 
serum “BnirubirTis 0 1 to 0 8 mg/100 ml The icterus index is a less 
accurate test, as the serum maj be coloured b>_ofher subst ances th an 
bilirubin, such as carotene or anepacrine “’The normal a alue in the 
blood IS 2 to£ units. Jn latent jaundice there js an excess of bilirubm m 
the blood, usually between 1 to 3 mg /lOO ml but no jaundice is found 
clinically The “ direct (conjugated) and'*' indirect ” (unconjugated) 
and total serum bilirubin are determined ^Vhen the jaundice isThainlj 
due to increase in ‘ direct ’ pigment the TOnditio_n_may_bej)bstructi\ e, 
or toxic and infectii e Latent jaundice is met with m infective hepatitis, 
cirrhosis hepatitis and the hazmolytic ansmias In dissociated j aundi ce 
there is an exc ess of bile sa lts in the blood wit hout a corresponding rise 
m^HeTiihrubin content Tlus may cause pninti^ahHlirodjcardisrin 
^r tnin •"ntices nf cirrlio^s hepatis Bile pigments in the unne can be 
tested for cbnically ^\ith a deficiency of bile in the intestine the stools 
become fattj , there being an excess of splitlat " -* 

v^2 The metabolic function In the g alactose tolerance lest 40 G ofga^ lac 
tose are gnen b y mo uth a n d the'bloo d g alactose curve determine , and 
the urme exami ned for galact ose The blood samples are exammed 
every 80 minutes for 2 hours Normall y the blood gal a ctose does no t 
rise above 1 0 to 40 m g /lOO ml The sum of the four blood galactose 
readmgs, callTd the galactose mdex, is normallj about 70 mg An mde\ 
over 160 mdicates hepatocellular damage Normally the urinary 
excretion of galactose m 5 hours is less tlian 8 G A figure over 4 G 
is suspicious, and one of oser 0 G indicates ses-ere liver damage 
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8 The hccmopoieiic funcUons The alka line plasma phosphatase 
rises abo ve the normal of 7 to 13 King^rms trong units/lOO ml in some 
‘caseTorohSttnclIv^aunBace It lias been claimeTI tlntTeTdin^'ahove 
50 units signify obstructive jaundice, above 20 units indicate non 
obstructive jaundice, and normal figures are found in hepatic jaundice 
It must be remembered that the alkaline phosphatase is raised in such 
conditions as Paget’s disease, nekets hyperparathyroidism, osteo 
malacia, osteogenie'sarcoma and other primary skeletal tumours The 
pl asma prot eins may also be affected in hver disorders, the plasma 
albumin falling below the normal low level of 3 8 G /lOO ml There are 
many other causes for a fall in the plasma albumin Flocciil ationJests in 
elude the colloidal gold, the zinc sulphate an d thetli\Tnol turbid ity The 
normal readings are, colloidal goldl) to i unit, zinc sulphate 0 to 6 units, 
and thymol turbidity 0 to 4 units per ml The flocculation tests are 
usuallypositiveminfectivehepalitisandnegativeinobstructive jaundice 
They depend on an mcrease of y, or /5 plus y -globuhns in the plasma 

4 The excreiton of foreign substances The bromsulphihaUin test 
consists m the mtravenous injection of 5 mg /kg body weight of 
bromsulphthilem and removal of aspecimen of blood at 5 mmutes and 
45 mmutes The dye content of the sera is estimated Normally the 
5 mmute specimen contains between 15 and 85% of the dye, and the 
45 mmute specimen between 0 and 5% A figure obo\e 20% m the 
second specimen indicates liver damage 

5 The tndicaitons of hver damage Tlie serum transaminases may 
be raised when liver cells are damaged Serum glutamic pyTU\ ic 
transaminase (S G P T ) seems to be more indicatn e of liver damage 
than is serum glutamic oxalacetic transaminase (5 G 0 T ) The tests 
can be earned out in the presence of jaundice The transaminases are 
raised in cell damage elsewhere, as in coronary thrombosis Tlie 
normal S G P T is 5 to 35, and the normal SCOT is 4 to 44 units/ml 

G The prothrombin response to vitamin K This is of value m 
surgical jaundice Theprotlirombmin the blood is estimated (see p 191) 
IfitislowlOOmg of vitamin K(Synkavit, 100 mg in 2 ml ) are injected 
intramuscularly The prothrombin is estimated again after 2 1 to 48 
hours If the lalue is now normal it indicates biliary obstruction If 
there is no response there is probably gross hver damage 

7 Liver puncture biopsy A small specimen of hver tissue is removed 
by h\er puncture, usmg a special trocar and cannula, and evimmed 
histologically 

8 A ray examination Cholecystography and cholangiography 
reveal the size, shape, filling capacity and contractility of the gall 
bladder, and the presence of calculi and the condition of the bile ducts 
In some cases calculi are seen in a direct ndtogram 

THE UVER 
Hepatitis 

Infective hepatitis is tlie most common cause of acute inflammation 
of the hver Less often it is associated mth hepatic abscess, secondary 
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syphilis, cloudy swelling, acute yellow atrophy of the liver and toxins 
and infections affecting the liver Cirrhosis of the liver may be regarded 
as a X’anetj of chronic hepatitis 

Malformations and Displacements 

The malformation which is of the greatest importance chnically is 
the Riedel s lobe This is a tongue like downward projection from the 
right lobe of the liver, which may be mistaken for an enlarged gall 
bladder, or for the right kidney It usually occurs in women 

The hver may be displaced downwards, as by a subphrenic abscess, 
or upwards by an abdominal tumour or ascites Hepatoptosis is a term 
applied to prolapse of the hver It is more common in women and may 
give nse to abdominal draggmg to pain, or to b iliar y colic. 

On Examination An abdominal tumour is felt which con be pushed 
back into the space normally occupied by the hver. 

Hyperaemla 

Active Hyperaemla. This may be associated with a chill, especially 
in tropical countnes, m individuals who have suffered from malana or 
dysentery It may also result from over eating, associated with a 
sedentary life and chrome constipation It is often known as a “ chill 
on the hver ’* 

Clinical Findings The patient complains of headache, nausea, 
constipation, and a sense of fullness or pam m the region of the hver 

On Examination The tongue is furred, and the hver may be just 
palpable and somewhat tender 

Treatment The patient should be kept m bed for a few days, on 
a milk diet, and aperients given such as calomel 2 gr (0 12 G ) nocte, 
with mag sulph. 60 to 120 gr (4 to 8 G ) mane Hot apphcations to the 
hver area are comforting Subsequently a belt should be worn over the 
upper abdomen 

Passive Hypersemla This usually results from back pressure due 
to heart failure There is congestion and anoxia of the central 
zone of the liver lobules, producing the “ nutmeg ” liver 

Clinical Findings TTie patient may complain of pam in the liver 
region 

On Examination In addition to the evidence of cardiac disease, the 
hver IS enlarged and expansile pulsation may be detected on bimanual 
palpation, especially if tncuspid r^urgitation is present There may 
also be jaundice 

Treatment The underlying cardiac lesion must be treated In 
addition, venesection helps to relieve the congestion 

Infarction 

The mtralobular branches of the portal vein may be blocked by an 
embolus or by thrombosis An embolus may also occur m the hepatic 
artery. Thrombosis may develop m the larger branches of the portal 
or hepatic v eins The embolus may consist of blood clot or of a portion 
of new growth The infarct is hsmorrhagic, unless due to obstruction 
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of the hepatic artery, when it is aniemic It is generally deep seated and 
gives nse to no symptoms durmg life, unless there is pam from an 
associated penhepatitis 

Perihepatitis 

Definition Inflammation of the capsule of the liver This may 
be acute or chronic. 


Acute Perihepatitis 

Etiology This may be secondary to a liver abscess, gumma 
hydatid cyst, cholangitis, etc., or it may form part of a general or local 
acute peritonitis 

Clinical Fmdmgs The patient complains of pam in the region of 
the liver, near the angle of the right scapula, or at the tip of the right 
shoulder 

On Examxnaiion There is dunmisbed movement on the nlfected 
side of the chest, the liver may be tender on palpation and a localised 
friction rub can be felt or heai^ 

Treatment. The pam is best relieved by immobilising the side of 
the chest by strapping 

Chronic Perihepatitis 

This may be local or diUuse 

Local Penbepatlhs This may be due to local affections of the 
liver, such as a gumma or cyst, or occur in association with passive 
hypersmia due to heart disease or adjacent to an milamod gall bladder 
It may also form part of a tuberculous or mabgnont peritonitis 

Clinical Ftn dlng^ There are usually no symptoms, but localised 
pam may occur 

Diffuse Perihepatitis (Sugar iced Liver) This is associated with 
chrome proliferative peritonitis (see p 121) A thick white fibrous 
coat forms over the liver, which can be stripped off There 
15 often thickenmg of the omentum, ascites chronic pericarditis, 
artenosclerosis and chronic nephritis (Pick’s disease) There are usually 
no toxscmic symptoms and no jaundice 

Treatment The ascites can be relieved by aspiration and pot. lod 
should be given by mouth in doses of 5 to 10 gr (0 3 to 0 C G ) 1 1 d 

Liver Abscess 

Definition Suppuration in liver 

Etiology The abscess may be due to tlie followmg causes 
.-1 Amcebiasis (see p 786) It is then usually Brngle."^ Portal pyannia 
The infection may arise m the a ppendix ( * appendicular hver ) or m 
other sites such as the prostate o r rectum It majHie secondary to 
suppurative pylephlebitis (see^Below) The abscesses are usually 
multiple Arterial pymmia Tlus is often secondary to oWis 
media, the infection being earned to t!m liver by the hepatic artery 
''4 Suppurative cholangibs The i nfection s preads up the bile ducts. 
5 Trauma An abscess may form secondary to a wound of the liver 
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6 Retrograde infection by the hepatic veins This rarely occurs 

7 Direct spread of infection This may be due to a subphrenic abscess 
or empyema of the gall bladder 8 Suppuration m a hydatid cyst. 
9 Actinomycosis 

Climcal Fmdings The clmtca! picture m amcebiasis and hjdatid 
infection is considered separately (see pp 730, 703) 44ith py®mic 
abscesses the patient is very ill, with a swmging temperature and rigors 
The liver is usually enlarged and tender, and there may be icterus. 
Prognosis 4Vith multiple abscesses this is usually hopeless 
Treatment No special treatment is available 

Suppurative Pylephlebitis 

Defimtion This term is synony mous with portal pyiemia Suppura 
tion occurs in the tributaries of the portal vein, in the vein itself and 
its branches 

Etiology Suppurative pylephlebitis is most commonly due to an 
appendix abscess Less often the condition is secondary to an amcebic 
liver abscess, to pus in the gall bladder or bile ducts to infection after 
rectal operations or pelvic operations in women 

Pathology The liver is enlarged perihepatitis is usually present, 
and abscesses may be seen on the surface or only on section of the organ 
The portal vein or its branches contam disintegrating blood clot with 
a variable amount of pus 

Clinical Fmdiogs The disease usually begins during convalescence 
from an operation for an appendix abscess The patient becomes 
gravely ill with ngors, sweating and increase of temperature and pulse 
rate This is followed m a few days by pam m the region of the hver 
On Examination The patient looks ill the longue is dry and furred, 
and there may be slight icterus The hver is found to be enlarged and 
tender The spleen is not usually enlarged The blood There is 
usually a leucocytosis, but the systemic blood culture is often sterile 
The temperature is irregular it may be remittent or mternutlent. 

Differential Diagnosis The increase in the gravity of the patient’s 
condition with the rigors and hectic temperature suggest pyemia and 
the evidence of liver in\ olvement renders the diagnosis of portal pyiemia 
clear In many cases however, it is difficult, if not impossible, to 
diagnose during life There may be no definite locahsmg signs pomtuig 
to the primary source of the mfecbon 

Course and Complications The course is progressive Com 
plications such as empyema or a lung abscess, may occur 
Prognosis Death usually occurs m one to six weeks 
Treatment. It is doubtful whether there is any curative treatment 
available in established cases Treatment is therefore palliative for 
relief of pain and dLscomfort 

Thrombosis of the Hepatic Veins 

Primary tlirombosis of the hepatic veins is known as Chian s disease 
The symptoms include sharp right upper abdominal pam radiating to 
the back, and m some cases shod^ nausea vomiting and collapse 
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The li\er is enhrged and tender, the spleen is enlarged, and there is 
ascites Tliere is no venous engorgement in the neck, as is met with in 
right sided cardiac failure Death may occur from Iixmatcmesis 
Secondary liepatie vein thrombosis may be associated mth liver 
disease, with septicamua, erytlirsemia vera or with thrombo phlebitis 
migrans 

Portal Thrombosis 

{Pyleihromhosti PyUphUbitis Adhcesiva) 

Definition Thrombosis of the portal vein 

Etiology Portal thrombosis is most often associated nith cirrhosis 
of the liver, or with new growths in the pancreas, stomach or liver 
In other cases it is due to syphilis of the portal vein, trauma, or to 
mfections m the portal area, such as the mtestmes, appendix, spleen, 
pancreas or gall bladder It may occur m erythrieima vera and m 
splenic anaemia 

Pathology The wall of the portal \ein or its branches is generally 
thickened and the blood is clott^ The spleen is usually enlarged, but 
the liver may be norma! in size The mesenteric veins alone may be 
thrombosed, with secondary gangrene of the intestine, usually m the 
gejunum 

Clinical Findings There may be hsmatemesis, acute abdominal 
pam or snelling of the abdomen due to ascites In cirrhosis of the liver 
hepatic ^cln thrombosis may precipitate hepatic coma With a 
mesenteric thrombosis (see p 125) the symptoms resemble those of an 
acute abdominal emergency 

On Exarntnalion The spleen may be enlarged and dilated veins 
seen around the umbilicus 

Differential Diagnosis It is very difficult to make a certain diagnosis 
m cases of portal thrombosis, especially os it is so often associated 
with other severe diseases The sudden onset of abdominal pain, 
hiematemesis or ascites is very suggestive 

Course and Complications The thrombosis may persist for many 
years or rapidly prov e fatal Recurrent attacks of hEcmatemesis may 
occur 

Prognosis This is very grave, but m some cases the patient 
survives the attack for several years 

Treatment If the patient survives the immediate shock anti 
coagulant treatment should be given {see p 100) and a course of 
penicillin injections 

Cysts of the Liver 

The following varieties of cyst may occur 1 Blood and degenera 
tion 2 Dermoid 8 Lymphatic i Endothelial 6 Due to bile 
duct obstruction 6 Cystadenoma 7 Hydatid 8 Polycystic 
This forms part of congenital polycystic disease of the kidnevs (see 
p 505) The solitary non parasitic cyst is probably a cj’stadenoma 
arising from a congenital aberrant bile duct 

Clinical Findings Unless the cyst js large it cannot be felt In 
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polycystic disease, however, the enlarged and irregular surface of the 
liver can often be detected Cysts may rupture into the peritoneum, 
causing severe shock, or a fatal hemorrhage may take place into the 
cyst A cyst may press on the bile ducts or duodenum, suppuration 
may occur, or the pedicle become twisted 

HydaUd Cysts 

^ Etiology The disease is due to infection with the Ech inococcus 
^granulosus {T echinococcus) {see p 763) 

Pathology. The cysts may be multiple or single, deeply 
embedded in the liver substance or projecting from the surface The 
liver IS the organ most commonly affected in hjdatid disease The 
structure and contents of the cyst and tlie changes they may undergo 
are described on pp 763, 7C4 

Clinical Findings If the cyst is small or deep seated, it may cause 
no symptoms In other cases the pa tient complains of ac hin g or 
of pam in the region of thejiver, and he may give a history of residence 
in an infected area 

On Examinaiion The liver ma y be_enWged and a rounded swelhng 
felt, depending upon the position of the cyst A hydatid thnll (see 
p 708) is rarely palpable The blood may show an_eosinopbiliB 
The Casoni mtradermal test consists m_the mtraderrosl_jnjection of 
0 2 ml of filtered hydatid fluid, obtained &om a cyst of a sheep A 
positive reaction IS shown by the^fonn^on^pf an urtic«nsLj7beal in 
about 10 minutes, followed m a few hours by erythema and cedema 
around the site of the injection There may also be a febrile reaction 

Dlfferenbal Diagnosis A h>datid cyst, if palpable, must be 
distmguished from a gumma_or_caPc^oma o^the liver, or on enlarged 
gallbladder. It may "also simulate ^pleural eff^on , if situated 
postenorly The diagnosis is usually sug^ted by the historj of the case, 
the negative Wassermann and the positive blood and mtradermal tests 

Course and Complications The cyst may cure itself by mspissation 
On the other hand, it may continue to grow, it may suppurate, or a 
hffimorrhage may occur mto it Rupture may take place into tlie 
abdomen, stomach, intestine, etc 

Prognosis The mortalitj rate is about 15% 

r«ahir«rt TAe- c^’st Isppsd If esasisg sjTsptaiis, 

it should be removed as completely as possible by an open operation 
Aspiration is dangerous, as severe shock or death may occur if any of 
the fluid enters the peritoneum 

Calcificabon of the Liver 

X ray examination of the upper abdomen may rev eal extensive 
areas of calcification in the hver This is most often due to hjdatid 
infecbon, but it may result from ammbiasis, syphihs, caremoma, 
infecbve or vascular lesions 

Cirrhosis of the Liver 

Defimbon TTnrderung of the hvCT; due to the fonmtion of fibrou s 
tissue The vaneties of cirrhosis ma\ be classified as follows 1 Portal 
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*-5 Post necrotic 3 Bilmrj Z Pigmentary S Parasitic 6 Syphilitic 
y7 Congestive 

Portal Cirrhosis 

{Dtjfuse Hepatic Fibrosis AlcohoUe Cirrhosis Laennec s 
Atrophic Cirrhosis Hob nml Lner Gin dnnkcr s Liver) 
Etiology Clinical experience shows that m the majority of cases 
cirrhosis of the liver is assoaated wiUi persistent excessive mtake of 
alcohol The question whether alcohol exerts a direct toxic effect on 
the liver is not finally decided, although t here is no doubt that after on 
attack of infec tive hepatitis it acts as a liver poison Experimental 
worlTby liver puncture m man, andBy feeding experiments on ammals, 
lias thrown further hght on the etiology of cirrhosis m certain cases 
Cirrhosis may follow an attack of infective hepatitis A high fat diet 
fed to am mals may cause first fatly changes and later cirrhosis of the 
liver rurther ammals fed on a low protein diet may develop hepatic 
necrosis the deficiency which leads to sucli changes being sulphur 
contaimng ammo acids such as methionine and cysteme Cirrhosis 
mayT at times develop m man either directly from protem nutritional 
deficiency, or mdirectly because cxceisTve consumption of alcohol 
results in a lowered protem intake or causes a gastro _enteriti5 which 
i nterferes with the digestion a nd abso rption of protem Cirrhosis may 
also occur m Wilson s disease or in assocratloh "^th ulcerative colitis 
typhoid fever, malaria or hypertliyroidism Predisposing causes 
JL Age Usually over 40 but cirrhosis may occur m cluldren v2 Sex 
Iklales predominate 3 Occupation Especially those working in the 
liquor trade, and commercial travellers 4 Climate and locality It is 
more common in temperate zones 

Pathology In the early stages the Uver is enlarged and fatty, later 
it shrmks (Laennec’s atrophic cirrhosis) The surface is irregular, the 
projections bemg called *^hqb nads These are formed by hyperplasia 
oTliver cells,~^d are y ellowish on section {Kipp^s ** y ellow) The liver 
IS tough on section owmg to the bands of fibrous tissue which surround 
several lobules In many cases the liver is enlarged, with a finely 
granular surface, and the strands of fibrous tissue are perilobular in 
4i£)\Tit?iV/c»w Iw •sK. lists zst VAsilt.y , 

in some areas the liver lobules arc replaced by newly regenerated liver 
cells The spleen may be enlarged A compensatory v enous circulation 
IS established on account of the portal obstruction The mam channels 
opened up are \ Veins running fiom the bare area of the liver to the 
phrenic and intercostal veins a An anastomosis between the ossophageal 
veins and the coronary veins of the stomach Dilated veins are often 
present in the lower part of the cesophagus and in the stomach there 
may be erosions of the mucous membrane or dilated v ems Enlargement 
of the para umbilical vein of Sapp^, running m the falciform ligament 
and connecting the epigastric and porta! veins Dilatation of the veins 
around the umbilicus gives rise to the appearance knovvm as the caput 
Medusa An anastomosis between the inferior mesenteric and the 
hiemorrhoidal v eins llounorrhoids arc not common Enlargement of 
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the rctropcntoneal veins of Retzius, establishing communication 
bctn-ccn the portal tnbutanes and those of the inferior \cna ca\a fsce 
Fig 7) 

Clinical Findings The patient is usuallv an adult male o\er the 
age of 40 , who gives a lustor y of o\c r indulgenc^ o{«)holTo£_srri^! 
years In the earlj stages the sjmptoms arTiIuc to cHroHIc gastritis. 
The patient complains of flatul ence, nausea^ retc hing or \omilin<» small 
quantities of fluid o n ris ing and of a lack of desire for breakfast lie ma> 
ha^e headache, recurrent attacks of cpistnxis and constipation The 
first symptom in some cases is a hxmatcmcsis of half a pint (300 ml ) or 
more In the later stages, the patient complains of increasing w cakness, 
dj-spneea, and perhaps of swelling of the abdomen and legs In other 
cases there is a history of one or more attacks of jaundice, probabl} due 
to infectue hepatitis 

On Examinatton The facies is usual)} suggestis e the patient being 
^11 nourishetl uith dilated aenules on the checks and tiic ejes are 
copgcsted_and_wat^_ The tongue is furrctl and the breath is often 
oflfensiie The liver ma) be felt enlarged, a little irregular and firm 
and the spleen ma} be just palpable 

Later, *ine patient presents the l}'p>cal hepatic fncics , the fare is 
tlun and the nose prominent , the complexion is rather sallow , and dilntetl 
\enules are seen on the cheeks and nose The chest, arms and legs 
are wasted, but there ma} be swelling of the legs due to oedema Tlie 
cedema ma} be due to sorious causes sueh as partial obstruction of 
the inferior sena cava or abdominal Ijmplmtics, to loss pLblood pro 
tc in mto jjie ascitic fluid, or to a toxic effect on the capillaries Ihe 
abdomen is distcndwl Free lluid~ma}'T>e“ detected m tbe abdomen 
and the lis er ma} be felt on dipping ’ below the costal margin to l)e 
firm and iiregtJar In other cases the liver is not palpable until the 
fluid has been removed from the abdomen, or the hver may have 
shrunk and not be palpable ** \«cular spiders ” may be seen on the 
face, arms, hands and upper part of the trunk Tiicv arc red and arc 
composed of a central artcnolc which pulsates with radiating legs 
Pres^re on the central artcnolc vnlh o pin causes the iegs and the 
whole red area to blanch The palms of the liands cspcciallv tliethenar 
and h}'pothonar eminences and the tips of the fingers, arc sometimes 
hot and red, the so called “ liver palms ’ The patient ma} complain of 
bumingfcet Endocnnedisturbonccma} beshonnb} tesficuhralrophy 
and g}’niecoma5ia in males, and by hirsuties or disturbance of the penods 
in female Tlie dilated veins may be seen in the abdonunnl wall, as 
desenbed above (see I ig 7) A venous hum may be bean! over the 
lower part of the sternum and the hver Symptoms of toTTima mav 
be present, the patient complains of headache, mabihtv to concentrate, 
and droirsiness Tlie skin is usual)} sallow or sbghlJv ictene and mus 
cular trcmoli^r twitching ma> be seen This mav paw on to hepatic 
coma (see p 103) I Tlie unne is concentrated and ma} contain bile 
The blood shows an excess of bile pigment, and in the later stages of the 
divcase a macrocvtie anxmia nan} develop Further, the plasma 
proteins are low, or if the total protein content n normal, the globulin 



FlO 7 COUMUNICATIONS BETWEEN TOE PORTAL AND SySTEJIIC VeNOCS SYSTEMS 
A Between the retro peritoneal vetos nliicb open into the lumbar and azygos 
veins and the vcms of the intestine, especially in those regions where the gut is bound 
down to the abdominal panetes eg, the duodenum and ascendmg and descending 
colon This anastomosis was described by Retzius 

B Veins in the liver substance and capsule may communicate with the phrenic 
and intercostal s eins where the liver and diaphragm are uncos ered by peiitoneum 
C \ery rarely the ductus venosus of the fatus remains patent and connects 
the left branch of the portal vein with the inferior vena cava 

D 1 The falciform ligament contains veins which establish communication 
between the left branch of the portal vein and the veins of the abdommal wall 
These vessels are known as the pam umbilical veins of Sappey and lie m close 
relation to the obliterated umbilical veinofthefcctus^ligamentum teres) In portal 
obstruction a large vem is often found In the free margin of the falaform ligament 
Rokitansky and Bamberger ongmatly stated that this vessel was the patent 
umbilical vein Sappey, however, asserted that the vein was always a para umbilical 
vessel 

Veins running anteriorly in the falciform hgament connecting the umbibcal 
or para umbilical veins with ft superior epigastric vein have been seen post mortem 
in cases of portal obstruction 

E The oesophageal branches of tbe left gastric vein anastomose with the systemic 
(Esophageal veins which flow into tbe azygos system 

F The gftstno vein commumcates with tbe phrenic vem 
G Veins in the capsule of the kidney and tbe perirenal fat communicate on tbe 
left side with the veins of the descending colon and on the nebt with veins of the 
ascendmg colon and duodenum Congestion of tbe renal vessels has been described 
in cirrhosis and this may account for hsmatuna 

IL Tlie veins of the descending colon may communicate with tbe spermatic 
plcvus Varicocele may occur in ctrrhosb 

I The supenor hamiorrhoidal vein n tnbutary of the Inferior mesenteric vein 
anastomoses with the middle and Inferior hxmorrholdal veins of tbe systemic drcula 
tion 

J A communication between the left renal vein and the splenic vem has been 
described 

K A communication between the splenic and ozygos veins lias been observed 

Peritoneal adhesions to the liver, stomacb duodenum and spleen favour the 
formation of anastomoses between portal and systemic veins 
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figure IS higher than the albumin L»cr function tests show a moderate 
nse m the serum bilirubin, an increase in the urobilinogen m the untie, 
and the bromsulphthfdcin_ tc sTls positive, thcre_l>cing an increased 
retention of thc^je 

A barium swallow or ccsophagoscopj will reveal the presence of 
ccsoplmgcal vanccs The tcmpcriturc is often iireguhr and slighllj 
raised 

Differential Diagnosis The sjTnptoms in the carlj stages arc those 
of chronic gastritis, or of t endeme s^ver IhMirer, and there maj be no 
indicalion that the In er is cifrliotic until pressure manifestations occur, 
such ns hicmatemcsis, or until the liver is dcfinitclj enlarged Other 
causes of htcmalemesis, sucli ns gastric ulcer, must then be excluded 
The barium meal will afford evidence of gastric ulccmlion. 

Enlargemeat of the bv er necessitates a consideration of other causes 
than cirrhosis such ns malignant disease, sj^hilis splenic amemm, 
passive hj’pcrcmia, amjloid degeneration, a lijdatid cj*st, ah abscess 
icubmmia or Hodgkin's disease^ In mal ig nant disease the liver is 
usually more iircgular, dcfinilc nodulw^ith ccntril umhilicntion arc 
palpable in some cases and jaundice tends to be more intense In some 
cases, Jiowcver, the hver is infiltrated with secondary deposits, and no 
jaundice is seen Tlic growth is usually sceoiulnrv to a lesion elsewhere 
In s^-nhilis t he ^\asscrmann reaction is jiovitivc, and there is amchora 
tioii of tli^ condition with the ndininislration of iodides In splenic 
ana:mm_the spleen is usually considcraUj enlarged before the liver 
enlarges i?In passive hyperem ia there i« evidence of heart failure and 
expansile pulsation maj be detected m the liv er » In amv loid degc ncra 
tion the patient is usuvll) suffering from a definite vrosling or suppura 
tivc disease The blood CNannnation is of value in tlic diagnosis of 
lijdatid disease, abscess and leukaimin In 3I(xlgUi^ili«ease» tnlarged 
IjTnph nodes arc usimllj found elsewhere iKc aJeohohe lustorj and 
appearance of the pnticnt arc also of value 

In the ascitic stages other causes of ascites must l>c considered (sec 
p 120J Cholarmia or hepatic toaxuim resembles uremia in some 
respects climcnll^ and tlirTion profem nitrogen content of the blocxl 
maj be raised 

Course and Complications In the early stages the disease nui> 
pursue n v cry sfow eourse, anJ anrsf maj c? enr ovrar tVriTfpAv-t^iwvxr 
include -'Ilaiinalcmcsis '■'portol tliromlmsis '^ulinon^ tulwrculosis 
'vtiubertulous pentonilisMuemorrlungic pleural efrusion.'^cumonm, and 
^peripheral neuritis 

Prognosis This is verj grave, except in the carlv stages, and the 
patient usuallj dies a few 5 ears after the diagnosis » made Hepatic 
coma and lucmitemesis arc smoiis complications 

Treatment, In the carlv stages the patient must give up nil alco! ol 
and spiced foods, and no tinctures or spirits must be givxn as med ernes 
The diet should be nch in meat, fish eggs milk ^ruit, green v egetvWes 
and cnrbohjdr 8 te*conlainmg foods It should contnm about aoo G 
cnrbohjdmtc, 130 G prutem and 100 G fat, Drewers* jeavt, } oz- (15 
G ) maj be given in milk twice daiK, or two Deplex capsules a da>, and 
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aneurm hjdrochlor 5 mg taken by mouth daily An intramuscular 
injection of 6_ml of a crude liver pr^aration should be given twice a 
week If there is severe polyneuritis or mental confusion 100 mg of 
aneurm hydrochlor and 800 mg of nicotmamide should be injected 
mtramuscularlj daily The bonds should be kept acting daily with 
salines such as mag sulph CO gr (4G)^nan£ I f there is persistent 
jaund ice and a sen im gamma globulin prcdmsone may be given m 
dos^'of 5 mg t^vice or tliree^times daily If the Wasserman reaction 
IS positive, a course of lod 5 to CO gr (0 3 to 4 G ) 1 1 d should be 
gu en for 2 to 3 months If there is hxmatemesis no morplune must be 
gnen as on ing to failure of hepatic detoxication evenl/Cgr (10 rag) 
may pro^ e fatal 

Asafes In acute ascites due to alcoholic cirrhosis rest m b ed with 
a mixed diet as described above and no alcohol may cause a rapid 
disappearance of the fluid In the more cluonic ty^pes it may be possible 
to abolish the ascites by a high protein, low so d um di et combined with 
me rcuri al diuretics and ammonium chlorid e. After a preliminary 
paracenCesis thiTpalient is given a d et containing 120 G protein mth 
a sodium content up to 500 mg a day By the use of Casilan CO G m 
a pint (COO ml ) of water during the day, it is possible to obtain enough 
protein ^vltllout increasing the sodium intake The caloric value of the 
diet should be about 2 500 The fluid intake need not be restricted 
Tivo ml of mersalyl are injected mtramuscularlj twice a week and 
ammonium chloride is given by mouth 1 G 1 1 d The ammonium 
chlorid e can b e give n as 0 5 G cntenc coated tablet s It is also aavisable 
to give potassium chloride 1 G daily After sc^ eral months it is usually 
possible to increase the sodium intake without recurrence of ascites 
A careful watch must be kept for early signs of hepatic coma such as 
mental changes when the administration of ammonium clilonde must 
be discontinued 

Tlie use of chlorothiazide hydrochlorothiazide and hydroflumethia 
zide as diuretic agents is desenbed on p 244 

Vanous operations have been devised cither to dram away the fluid 
or to relieve portal hypertension Tlie Talma Jlorison operation is the 
most satisfactory of the former, adhesions being formed between the 
omentum and the anterior abdominal vail In the latter type of 
operation the portal vein is anastomosed to the inferior vena ca\ a thus 
establishing a portacaaal shunt 

Rupture of ccsophageal or gastne veins This constitutes a medical 
emergency demanding prompt and highly skilled treatment Bleeding 
may be controlled by tamponade, a Sengsto ken inflatable cesophagea! 
tube being passed into the stomach The rubber tube contains three 
pathways one for inflating the balloon in the cesophagus the second 
for inflating the balloon in the stomacli which compresses the cardia 
and the third for feeding the patient A b lood t^nsfiision should ^ 
gnen, using fresh blood The Sengstaken tube has tlic" disadvantages 
that itisacr\ unpleasant for the patient and it may produce ccsophageal 
ulceration Vasopressin (Pitrcssm) 20 units in 1ml diluted in lOQ-inl 
of 5% dextrose when injected intravenously o\er a period of 10 minutes 
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has been found successful m controlling bleedmg from ccsopliagcal 
Vances Feeding is by mtragaslnc or intravenous drip, ^vith 10 to 20% 
dextrose solution Jlorphine roust not be administered, an^f drugs 
are required To calm the patient, paraldehjde maj be given, as for 
hepatic coma (see p 103) 

Post*nccrotic Cirrhosis 

Etiology Post necrotic cirrhosis, or scarring of the Incr, foUovrs 
widespread necrosis of liver cells, as may occur aft er mfcctue hepatit is, 
or in those cases of ^ute massive l uerjecrosiTdue to^poisomng from 
phosphorus, carbon tetrachloride or cincophen, which do not die during 
the acute phase The reason why it occurs m some cases of hepatitis 
and not in others is unknown 

Pathology. The In er is small with nodules and depressions on its 
surface The nodules are caused by proliferating liver cells and the 
depressions arc due to areas of connectne tissue with collapse of the 
liver reticular structure Droad bands of connective tissue arc formed 
Clinical Fmdings. This disease is not uncommon in young people, 
following one or more attacks of infective hepatitis The patient feels 
ill, IS jaundiced, has abdominal pain, and may suffer from luematcmesis 
or ascites The serum globulin is raised, and the alkaline phosphatase 
m the serum is also usually above normal 

Course. In some cases there is rapid deterioration, the condition 
resembbng acute yellow atrophy 

Differential Diagnosis. The condition resembles that met vMth in 
portal cirrhosis, but there is usually a history of infective hepatitis 
The jaundice is deeper than ui portal cirrhosis 

Treatment Th^ is similar to that for portal cirrhosis 

Biliary Cirrhosis 
{Vrulobular Cirrhosis) 

There are two types which will be described separately, cholangiolitic 
biliary cirrhosis and obstructive biliary cirrhosis 

CbolangioUtie Biliary Cinbosis. 

{Hanot's Cirrhosis) 

Defimhon. A disease of young people characterised by enlargement 
of th e live r, pers istent ja^dice, and periodical febrile httocU, 

Ebology The cause is not known Alcohol is probably not a 
causativ e factor Predisposing causes 1. Age 20 to 80 years, but it 
mav occur in children 2 Sex It is more common m women 

Pathology. Post mortem the liver is e nlarged, mth a smooth 
surface and dark green colour. It is firm on sec tion, and a fine p en 
lobular fibrosis is present. The larger bil e duc tsTre normal, tJie smaller 
^es shoiT cholangiti s or pericfii^nngitfs The spleen is normal or 
enlaTg^~TIie ^rtal lyTnph nodes may be enlarged 

Fmdings. The disease is very rare Tlie onset is gradual, 
the patient complaining of loss of appetite, attacks of nausea or 
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diarr l^a, jaundice and itching of the skin Pain may be felt m the 
region of thFliver Or ofthe'^een 

On Examination The pat ient is jaundiced, but not usually very deeply 
The liv er is found to b e enlarg ed, and may extend from the fourth nb 
t o 4 inc hes (lO cm ) beloiv ^e cos^I mitg tn “It feels smooth and firm 
The s pleen may be p alpable Ihere is no ascites The fin gers are o ften 
clubbed, and hy p ertrophic osteo-art hropat hy may be seen in thejmsts 
or other j oin ts^ The blood There is a h'cmoljtic anremia, but the 
leucoc ytes are often inc reased up to 12. 000 per c mm or more The 
van denJJcrgh renetinn is indir ect The urmc Tins c ontains urobilin 
and increa sed ur obth nogen^ The faeces Stercobilin is diminished 

Dl£ferentian)i‘agnQsis It may be confused with a choluric j aundice.- 
B anti’s d isease, portal cirrhosis,. infective. hepatitis and xanthomatous 
biliary currhosis The characteristic features are the persistent jaundice 
of a rather mild degree, the absence of ascites and the enlarged liver 
The red cells show no increased fragility as tliej do m acholuric jaundice 
In Banli’s disease there is usually a Icucopcnia and hicmorrhagcs occur 
before the onset of jaundice Portal cirrhosis is cliaractensed by a 
milder degree of jaundice and the tendency to ascites In obstructue 
jaundice the fsccs contain little or no bile In xanthomatous biliary 
cirrhosis the blood cholesterol is raised and xanthomatous nodules 
appear in the skin, especially on the backs of the elbows with xantho 
matous patches m the eyelids 

Course and CorapbeaUons The course is usually slowly progressiN e, 
but there is a tendency to periodical febrile attacks \nth intensification 
of the jaundice Complications include intercurrent diseases, such as 
erysipelas or pneumonia Coma occurs m the final stages, and occasion 
ally there is ascites or gastric bxmorrhage 

Prognosis The disease is usually fatal in about 5 or 6 years from, 
its onset 

Treatment This is similar to that required for portal cirrhosis 
Methyl testosterone tab 25 mg , I t d s for a few days will relieve the 
Itching 


Obstructive Biliary CinbosJs 
(CAnreofV Cirrhosis) 

Etiology Charcot's cirrhosis resu lts f rom obstruction and infection 
of t he bile ducts as by a calculus "adhesions around the common duct, 
or caremoma of the head of the pancreas 

Pathology At autopsy, the liver is us ually contracted^ The 
surface is irregular and the colour is dark green UniMTion it presents 
a hone ycomb appcarance~due to~3ilalatioir6f the bile due b Fibrosis 
IS presenTaround th^bil^uctsT Md tins fibrosis may be unHobular or 
multilobular Calculi m^y be present m the extrahepatic bile ducts 
The spleen is not usually enlarged 

Clinical Findings The onse t is gradual with progressi ve j aunj^icc 
On Examination The hver is not generally palpable but an enlarg ed 
gaU bladder may ^felt TIic blood The von denjiergh reactio n is 
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direct. Theumie Bde pismcnt is present. Tlie ficces arc pale or 
to absence of bile 

Differential Diagnosis The diagnosis involves consideration of 
causes of obstructs e jaundice, especially tlmt due to gall stones ' 
onset of choliemic symptoms indicates that there is further fnilun 
hepatic function 

Course and Complications The course is progressn e, unless the 
struction is removed before irreparable damage has been done to 
liver 

Prognosis Early treatment may effect a cure The outlool 
very grave ivith the onset of coma 

Treatment The obstruction should be removed, if possible, 
operation 

Other Varieties of Cirrhosis 

These include pigmentary cirrhosis, parasitic cirrhosis, sypbil 
cirrhosis and congestive cirrhosis 

Pigmentary cirrhosta This is exemplified by hemochromatosis ( 

p 688) 

Parasitic cirrhosis This is due to infection of the liver with si 
parasites as the Dilharzxa mansont or tlie hi er fluhe {Tasctola hepaiica] 

Syphilitic cirrhosis In congenital syphdis a pericellular cirrhc 
may be noted In acquired syphilis smgle or multiple gummata i 
found in the liver Deep scarring m a healing gumma may produce t 
hepar hbatum 

Congestive cirrhosis This is due to heart failure Fibrosis occi 
chiefly around the central hepatic veins 

Jaundice 

{Icterus) 

Definition A condition char acterise d by ex cess o f bilejngmcnt 
the blood, with a j^Iow discoloration of the shin and conjunctiva? 

Physiology and Pathology Bile pigment is made from red ce 
engulfed by the phagocytic reticulo endothelial cells m the bo 
marrow, spleen and hver, The rcticulo-^dothehal cells m the liv 
(KupIIer cells) are situated m the waiis of the mtmhepatic brandies 
the portal v ein The bilirubin, which is the globin free, iron free fractr 
of hrcmoglobm, is carried to the liver in the blood stream, attached 
albumin in an unconjugated form It is conjugated with glucuror 
acid m th^hv and is excreted ns a water soluble gluctiromde T 
bilirubin glucuronide is ovidiwd to biUv erdm which is excreted xnd t 
bile cahaheuli t<rth^ bite~duct It is reduced in the intestines by 11 
'aelion'of miw-o-organisms into stcrcobiiinogen wJuch is the same 
hjdrobilinogcn or urobilinogen This is a colourless compound T1 
greater part is probably oxidised in the large intestine to stercobih 
which IS the same ns hjdrobilin or urobilm This is a brown substani 
and colours the frees A small amount of stcrcobiiinogen is nbsorlx 
intoJli e blood , and earned &y thejwrtal vein to the liv cr The grcnti 
part of the absorbed stereobilinogcn is n?-excrct cd in the b^c, cither i 
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direct The unne Bile pigment is present The faices are pale owing 
to absence of bile 

Differential Diagnosis The diagnosis mvolves consideration of tlic 
causes of obstructive jaundice. especially tliat due to gall stones The 
onset of choJ®mic symptoms indicates that there is further failure of 
hepatic function 

Course and Complications The course is progressive, unless the ob» 
struction is removed before irreparable damage has been done to the 
liv er 

Prognosis Early treatment may effect a cure The outlook is 
very grave with the onset of coma 

Treatment The obstruction should be removed, if possible, by 
operation 

Other Varieties of Cirrhosis 

These mclude pigmentary cirrhosis, parasitic cirrhosis, syphilitic 
cirrhosis and congestive cirrhosis 

Pigmentary ctrrhotis This is exemplified by bxmochromatosis (see 
p 688) 

Parasitic cirrhosis This is due to infection of the liver with such 
parasites as the Bilharzia mansont or the bver fluke {Fasetola hepaitea) 

Syphilitic cirrhosis In congenital sj’phihs a pencellular cirrhosis 
may be noted In acquired syphilis single or multiple gummata ore 
found m the liver Deep scarring in a healing gumma may produce the 
hepar lohatum 

Congestive cirrhosis This is due to heart failure Fibrosis occurs 
chiefly around the central hepatic veins 

Jaundice 

{Icterus) 

DeGtutloa A condition cha racterise d by excess of bile pigment jn 
the blood, with a jeUdwHiscoloration of the skm and conj^ctivie. 

Physiology and Pathology. Bile pigment is made from red cells 
engulfed by the phagocytic reticulo endothelial cells m the bone 
marrow, spleen and liver. The rcticulo-cndothchal cells in the liver 
(Kxipffer cefir/ are sttaadeJ «r the nafts the tatrahep&tte hrsn'^ies ef 
the portal v em The bilirubin, winch is the globi^frcc, iron free fraction 
of hemoglobin, is carried to the liver in the blood strram, attached to 
albumin, in an unconjugated foiro I^is conjugated with glucuronic 
acid m the hv er, and is excreted as a water soluble _g?iicuromdc Tlie 
bilimbm glucuronide is oxidiscd_Jo bilirerdmwhich is excreted ctd the 
bile' canalicuir’t^tlieTiiIe duct It is reduced in the intestines by_the 
aclion^fmicro-organisms into stcrcobilmogen, vvluch is the same ns 
h) drobilmogen or urobilinogen This is a colourless compound The 
greater part is probablj oxidised m the large intestine to stcrcobihn, 
which IS the same as hjxlrobilm or urobilm This is a brown substance 
and colours the ficccs A ^nll amount of stcrcobilmogen is nbsorlicd 
intCLtlie bloo d, mid cametl bj the portal vein to the hver The greater 
part of the absorbed stcrcobilmogen is re-excr eted m tlie bile, cither as 
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bilirubin or stercobibnog en, but a trace ma y , p a ss from the In er b y the 
hepati c \ ems and be excreted from the general circulation in the urine 
a s urobilinogen, which is oxidised to_urobilin wlien exposed to the air 
" When the liver is damaged the stercobibnogen, which is ab s OTbedl'r Qm 
the mtestine b'^ th e portal \ Cin to the Ii\e^ is rccovcrcclTj^ the hv er 
and re excreted. i n the bile, but passes to the ge neral circu lation and is 
<^creted~{n the unne m path^^icaI~hmoiints as ur obihn ogcn and 
urobih^ This implies that m addifion*to l3ie liver damage, a certain 
amount of bile pigment IS reaching the intestines, and so any obstruction, 
if present is mcomplete 

The Classxjicalxon of Jaundice None of the classifications pro- 
pounded can be accepted with enthusiasm, and this is inevitable owmg 
to the inadequacy of present knowledge The old division of jaundice 
mto obstructive and non-obstructive groups has the merit of being 
non committal as regards the nature of the second group McNee a 
classification mto obs tructiv e, toxic and infective hepa^ (hcpatocell 
ular) and hxmolytic^^es suMmd^the non-obstructive group^ut is 
liable to criticism The nomenclature is mixed, being based both on 
pathogenesis and on eliologj Turther, such sharp divasions probably 
never occur in practice In cxtrahepatic obstruction of the bile ducts, 
unless only of short duration, there is probably always some mtrahepatic 
damage, and m haeraolytic jaundice there is also usually a hepatic 
element /Vmold Rich has proposed a classification based on clmical 
laboratorj findings and theoretical views os to pathogenesis He 
recogmses two mam tj’pcs of jaundice 1 lietcnliomaundice In these 
cases there is exces sive production of bile pigments _by Hie reticulo 
endothelial cells, and dimuushed excretion of bile by the liver cells 
Tlie latter is due to subnormal function caused by various factors such 
as anoxaemia febrile disease or immaturity of h\ er cells The excess of 
bile pigment does not pias tlvrough the epithelial cells of the liver and 
enters the general circulation by the hepatic V em (see Fig 8) 2 Jhgur 

gilati on {o bstructive) jaundice Tlie bilin^in_in_the bIoqdi.s not excreted 
normallj, either owing to necrosis of tlie liver cells or to obstructioiun 
tEi^iie cani^culi or ducts The ducts tlicn rupture (see Fig 8) and bile 
passes back into the blood channels of the livef A combined form of 
jotindicc may also occur, m which Uierc is an exeessive production of 
bile pigments and a regurgitation of bile nbich has been excreted into 
the canahculi 


Obstructive Jaundice 

The obstruction may be extrahcpatic or mtrahepatic 
-/Extrahepatic Obstruction vn tfie b\le duct Tlicse include 

a gall stone, a rou nd w orm, plu^ of mucus ,'a liy d^ld cys t or a projec 
tion of a carcinoma arising in the gall b^der Causes i» the tra /1 of the 
duct A new growth stricture or catarrhal itifla mmatm n External 
pressure o n the du d C arcin oma of the head of the jiancrcas, chronic 
pan creatit is enlaiged IjTnpn nodes due to Ilodgkin^ disease, malignant 
dTsedse, and rarely tuberculosis or glandular fcv’cr, or a gumma in the 
portal fissure, carcinoma or ulcer of the stomach or duodenum, renal 
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or suprarenal tumours, an aneurysm of the ccehac a^is, hepatic or 
mesenteric arteries 

Surgical Jaundice 

This IS due to posthepatic ohstructi on. the common causes beingf a 
calculus in the common bile duet, adhesions or stenosis affecting the 
bde duct sj stem, carcinoma of the pancreas, of the hepatopancreatic 
ampulla (ampulla of Vater) or of the bile duct, or enlarged IjTnph nodes 
in the portal fissure pressmg on the bile duct The jaundice is persistent 
and pruritus is often a prominent feature signs of obstruction are 
present ' Absence of bde from the_f g‘ces. ^resence of b ilirubin, gnd 
✓ absence of lirobilmogen in the u n^ Thc» direct van dcnBerg h reaction 
js po sitive yrhe alkahne^pbosphata se re ading is usual ly oveF SQ'Kmg 
Armstrong umts, and thg^occulation liter function tests arc negati\g 
The intense itching can usuallj be reheved by the administration by 
mouth of methyl testosteTo ne_ 25 mg tab . 3 ^d s^ for 3 or i daj-s If 
after about 4 to C weeks the diagnosis is in doubt it is usually wise 
to advise a laparotomy 

intrahepahe Obstruction This may be due to cholang itis _^ir- 
ghosts or ca rcin oma of the hyer, or tohepatitj^ojvnecrosisVf.tfie'poli 
gonal cells of the liver An obstructive tj^ie of jaundice has been met 
wnfh in patients faWrig chlorpromazine 

The varieties of obstructive jaundice, such os that due to carcinoma 
of the hver or pancreas, or to gall stones, etc , are considered under 
their respective headings > 

Clinical Findings Thg*unnejs_dark_broiyn _j>wingJo the presence 
of^ihrubm, but contains no u robilin Thedccesare cla ^ »colou red, and 
free fro m atercobilm They may contain a trace of stercoBdinogen 
✓The blood contains an excess of biltmbm and gnes an immediate direct 
van deh iiergh react ion Often th^obstruction is only partial The 
motions are then pale but contain some stercobilmogen, the urine con 
tains bilirubin and a trace of urobilin, and the blood still gives an imme 
diate direct ^•nn den Bergh reaction, but the total amount of bill 
rubm in the blood is less than in complete obstruction 

H^atocellular Jaundice 

This may be caused by chemical substances, such as arsphena mme , 
bismuth, phosphorus, chloroform, gold, cincophen, tomtrotoluenc, 
and~tetraclilbrethane It also results from infections as in typhoid 
fever, Weil’s disease, relapsing fever, pneumonia, in fective hejiatitiSN/ 
yellow fever, and septicjemia It is met with m pregnancy, right sided 
heart failure and cirrhosis of the h»er 

Clinical Findings These vary m accordonce with the degree of 
intrahepatic obstruction of the bite caoahculi If there is no obstruction 
the urine contains no bilirubin or only a trace, and there is usually n 
small amount of urobilin- The ficces are normal m colour and the blood 
contains a slight excess of unconjugated and conjugated bilirubin, the 
blood may gi^ c a delay ed direct van den Bergh reaction If there is, in 
addition to the liver damage, some mtiahepatic obstruction, the urme 
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contains a varying amount of bilirubin with urobilin, the freces are pale, 
and the blood contains an excess of bilirubin The van den Bergh 
reaction may be immediate direct or biphasic 

Hsmolytic Jaundice 

Etiology This may occur m acholuric jaundice, m splenic aniemia, 
m pernicious aniemia, and in paroxysmal hffimoglobmuria It may also 
result from blood transfusion when the blood is incompatible, or m 
association with DiphyllcAothnum latum infestation Other causes 
include poisoning from sulpbonamide drugs, malaria, blackwater fever, 
haemorrhagic septicamn, polycythajmia rubra, sickle cell anscmia, and 
Lederer’s anfemia 

Pathology The spleen is often enlai^ed, and there is anicmia In 
these coses the renal threshold for bihrubm is often raised, so that the 
blood bilirubm is over 8 mg /lOO ml , without bilinibm appearing in the 
urine The jaundice is usually slight 

Chnlcal Findings The jaundice is not usually severe The_urine 
may contain a trace qf^bilirubm, but there is frequentlj a marked excre- 
tion_of urobilin The fasces are dark b royn-and_contT,m an excess of 
stgrc gbilm The v an den Be^^ h reaction-is a-delayed direct one The 
serum unconj ug ated bihr ubm i s inc reased, and the conjugated bihrubm 
I S very siigpl^ in cfeased~ In long standing or severe cases, where there 
is^ore damage to the hv er cells, bilirubin appears m greater quantitj 
in the urine and an immediate direct van den Bergh reaction is given by 
the blood 

Constitutional H>'pcrblllrubbienua 
This 13 a rare condition in which the patient is permanently slightly 
jaundiced, and which may be present from birth It has been called by 
other names, such as familial non hromolytic jaundice There is no 
evidence of a hiemolytic antenna, the Iiv er function tests are normal, 
and the indnect van den Bergh reaction is positive The condition is of 
no senous significance, and it is thought tlrnt it may be due to a raised 
hepatic threshold for the passage of bilirubin from the blood into the 
bile capillaries 

Another similar group of coses may be due to an inborn or acquired 
error of metabolism, m which the liver cannot adequately excrete 
bihrubm, and also bromsulphlhalein, and the dye used in cholecysto 
graphy In addition to the impaired bromsulphthalein excretion, and 
the failure to visualise the gall bladder in the cholecystogram, the 
direct van den Bergh reaction is positive 

Jaundice in New>bom Infants 
{IcUnu Neonatorum) 

The following varieties are desenbed — 
v/ Mtld Types Physiological, appeanng dunng the second or third day 
of life and lasting for i or 2 weeks The hypcrbilirubinffimia is of the 
nidirect vanely and probably due to on increased formation of bde 
pigment, ^pendent less upon pojycytbmmiaJthanjjn a diminished 
excretory jowet-of-Hlc-pigmentJiy ^e liver ceUs^ 
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Sam Types These may he dne to cong enital st enosis nr a Wnei. 
gLjjlg-i»|g-d.uct, gall stones. o rCTngenital sv7)ln7i«r^r ^^e-lxrer . These 
cas^ conform to the reg^itetion type of jaundjce“ Infections of the 
umbilicus or m the intestines may cause severe iclenu neonatorum 
Two types of infective jaundice are described, that of Wmckel, in which 
there may be hsmatuna, and that of Buhl, which may show hemorrhage 
from the stomach, mtestmes or umbilicus Eniihrohlastoen fcefah s 
is an important cause of severe jaundice in the new bom, and will now 
be considered 


Haemolytic Disease of the New-born 
(Eri/throblastosis Ftrtahi) 

This is a disease which may affect the fo;tus or new bom infant 
There may be ge neralised <Ed ema_of th e foetus, called hi/dro ps^fcptulis^ 
or a macerated stTU bom foetus with cirrhosis of^the liver In other cases 
there is teierua graxna neonatorum toiih erythroblastosta, or there may be 
severe anasnua with slig ht jaundice, a condition called anizmia hcemo- 
lytica neonatorum Owing to destruction of red cells in the blood, red 
cells are formed m excess in otber^tes Qian the b one marrow, spleen 
and live r, si^ a3~The k idne ys and su prarenals, TbiTis billed extra 
me^Ilary e^hropoiesis or er>*tbroblastosis Bi the blood we find an 
excess of nucleated red com usdes ’Erythroblastosis fcetalis is usually 
associated wi t h the Bh facto r The Hh factor is a n agglutinogen, that 
ts, a substance m red cells whi^ reacts with its correspondi^ agglutinin, 
present in the plasma of an mcompatible blood, so that if a transfusion 
of such blood IS given to a person whose red cells contain this agglutmo- 
gen, agglutination of his red cells occurs, with subsequent haanolysis 
This agglutinogen is present m 85% of people, and they are called Rh- 
positive The factor is called Rh because it is present in the blood of the 
Rhesus monkey If the father is Rh positive and the mother is Rh 
negative, the child may be Rh positive, but not every child does inherit 
the Rh factor from the father If it does, the red cells of the fojtus 
contam the Rh a^Iutinogen This may provoke the formation m the 
mother’s plasma of an anti Rh agglutinin, a process known as iso 
V£asau!iisat\<KL It is necessary to postulate that some of the ted cells of 
the foetus pass into the maternal circulation If these agglutmins now 
pass across the placenta into the foetal circulation, agglutination and 
destmction of the red cells of the foetus will occur The first child of such 
a marriage is not often affected, possibly because iso-immimisation of 
the mother takes plaM slowly, and it is only dunng the second or third 
pregnancy that suffiaent agglutinin is formed to cause hasmolysis If 
the mother is transfiised with Rh positive blood of the correct group, 
she IS liable to have a transfusion reaction at the first transfusion, as she 
already has anti Rh agglutinin in her blood Erythroblastosis fcetalis 
IS not always due to the Rh factor In about 4% of cases it occurs 
when the parents are of different groups, the agglatmin m the mother’s 
blood which damages the total cdls being either anti A or anti B 
Usually such an agglutinm is absorbed, but in a few cases it remains free 
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to attack the red cells In other cases pathological jaundice of the new- 
born ma y be due to toxop las mosis 

An additional feature leading to haemorrhages in some of these cases is 
h^p oprothrombma?mia The jaundice is present at birth or appears 
witlun 24 hours and the liver and spleen are enlarged Some infants 
reco\er spontaneously, and some who survive, subsequently develop 
nervous lesions due to jaundice of thestnato pallidal portion of the brain 
(hemicterus) The manifestations of this include choreo athetosis, 
extrapyraraidal spasticity, opisthotonos and mental deficiencj 

Treatment This consists in the i ntravenous or int ramedulla ry 
trans fusi on of 6 0 to 80 ml of Rh negative Group_p blood, The trans 
fusion should be rep ea ted dail> for 2 to 3 days . If such blood is not 
available and the Mndition of'Qie infant is critical, the mother’s re d 
c ells, washed and suspend ed m sali ne, ma y be use d for the.transfusion 
The mother s milk may contalrTlhe aj^utinm in high concentration 
and for this reason some authorities advise that the infant shall not be 
breast fed Exchange transfusion of Rh negative blood may'Be eam^ 
out durmg the first 6 to 9 hours This gives the infant an adequate 
supply of Rh negative cells does not increase the blood volume and is 
likely to prevent kemicterus developing A polythene catheter is 
inserted into the umbilical vein and by means of a 20 ml S)Tmge with a 
three way stopcock the infant’s blood is withdrawn from the vein and 
the Rh negative blood is injected, alternately The donor s blood is 
concentrated before injection by xnthdrawal of plasma to a red cell 
content of about 6 millions per ml , and a total amount of about 400 ml 
are mjected Great care must be taken to prevent air getlmg into the 
system For hypoprothrombiniemia vitamin K should be administered 
1 ml (contaimng 5 mg ) of inject menaphthoni (BP) being injected 
mtramusculorly daily If the condition is still detenoratmg immediate 
splenectomy affords a hope of cure 

Infective Hepabtis 

Definition Infective hepatitis is a condition due to an inf ectiv e 
agent in which there are mflammator^hanges in the liver and •whic h is 
often accompanied by jaundice % It is now usually belies ed that uhat 
^as forhicrlji described as catarrlial jaundice, was in reality infective 
hepatitis Epidemics of jaundice ha\e been recorded for oa er 200 5 ears, 
especially m times of war 

Etiology The icterogemc agent i s a virus.yirusA, not transmissible 
to animals and spr^ d eitlier b y na ro-ora l droplets or by contamination 
of water by infecfed^ faces 1 1 may p ossibly be spread b> flie s Alcohol 
nppe'us tb~Ee^ *pfedisposing factor 

Pathology The disease is probably a s^’st emic infection with 
a pr edilection for the liv er Aspiration biopsy of the liver shows necrosis 
and autol N’sis of t he.cell s of t he hep atic lobules ivith ccllular^infiltration 
around the periphery of the lo bules There may be proliferation of th e 
tnie d ucts in the portal ' In some cases, a permanent cirrbo^s 
develops,Tn others there is a mild residual fibrosis which may ultimately 
resolve 
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CMcal Findings. The mode of onset, course and seventy of 
the illness are variable Outbreaks of jaundice were reported m Wens* 
leydale by Pickles m 1930, by Newman in Sussex m 1942, by Cookson 
m Gloucestershire m 1944, and during the 1989-45 war epidemics of 
infective hepatitis occurred especially amongst the troops in S>Tia, 
N Africa, and Italy Four modes of onset haye_b^ .^recognised’ 
1. Insidious, with anorexia and gastro intes^al symptoms, low grade 
fever and jaundice appearing after fl or 4 dy^s, ^FehrUeAhe tempera 
ture suddenly rising to 101“ to 103“ F (88 3“ to 39 4“ C ) Jaundice 
occurs 2 to 4 days later^v^ Am bulatory, the patient contmuing with 
his work untn he is noticed to be jaundiced W^Hepatic, inthout any 
mamfest jaimdice Occasionally there is urticana, morbi^iform rashes 
or arthralgia. The temperature usually falls to normal m 8 to 4 dajs, 
and the liver gradu ally enlarges and becomes t^der, the spleen is seldom 
palpable After a pre icteric stage oM to s’days", the temperature may 
nse again, as the jaundice appears The stools ma y or ma^jotJ^ 
clay coloured and ther^i^jr ^ constipation oTdlarrhcci^ Rccoverj is 
usually complete m 6 to 8_we.eks Laboratory Etndtnss The uhite cell 
count js normal or there is slight leucopema The sedimentation rate 
of the red^eells i^usuallyjiormaWn the icteric stage, and nTs^ iiTthe 
pre ictfflc stage an d 3uriDg_ coDva1e scence The van_den Berglilgst i 
gives usually a positive dir e ct reac tion^ faUing to normTl m 40 days or 
less The un ne occasio nally conS ns urohiJinpgen jn the prejcteric 
stage, later bilirubinjsjiresent Liver function tests such as the brpm 
8ulphthalem_a^n<i_flocculation tests a nd tfae ^galact ose tol erance test, 
usually_give positive Tesults>/'The alkalin e phosphatase r^ dmg is raised/ 
to about 25 ICing Armstrong ujuts The s erum tronsaroi na se read ings ' 
ten d to be h ig her than m jaundice due to post hepatic obstruction Tlie 
normal reading is 4 to 40 umts The i ncubation perio d ig_abo ut 80 days 
Complications These include haemorrha g e into t he skin, lungs or 
intesti nes nervous phenomena, such as mening itis enc epliajitis_poIy* 
neuritis, myehtis, and upper motor lesions of the pyramidal and striatal 
tj^es "" Death may result from progressive jaundice and coma, or from 
cirrhosis and cesopliageal hiemorrhagc 

Differential Diagnosis In the pre icteric stage infective hepatitis 
must be distinguished from mfluCTia, gastrosententis, sandfly feve r, 
malaria, memngitis, acute _appendicitis. ent^i ra group inf ections or 
an alcoholic “hang-over” When jaundice appears, Weils disease 
can be excluded by the leucocytosis and positive agglutination findings 
Treatment Prophylactic Gamma globulin, 10 ml injected intra 
muscularly during the incubation penod, appears to be of defimte a alue 
m preventing or attenuatmg an attack 

Curative The patient should go to bed at th e onset a nd rec^n 
there until the temperature i^normal, the liver has returned to its 
accustomed size and is "no longer tender, there are no symptoms such 
as lassitude and nausea, and the serum bilirubin has been normal for a 
week. It is usimlly advised that the diet should c ontain about 120.G 
protein, 200 to 800 G carbohjdrate an^ O to 50 G or more fat if 
the ^1 wTt '3esTf^t'~A hght diet with plenty of milk from whic h the 
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top layer of cream has been removed,, is usually su itable Fluids up to 
5 pints (S~htres ) ji day should be taken du ring the acute stages iTor 
nause^r vo miting A\jDmine .25 mg m'ayiie g iven bef or e meal s For 
hasmorrha ge vita min_K_shou]dJ>e„im^^j ntramu sgularI^in doses of 
5^mg_daily, and for serious bsemoTrliage a Hood transfusion should be 
given Mctluonme has not proved to be of value m the treatment of 
lnfectl^ e hepatitis "When there is prolonged jaundice of the obstructive 
type AC TH may be injected intramuscularly m doses o f 40.i u ._b i d 
f or 4 3^ In severe cases of hepatitis prednisone shou ld be gn en by 
mouth in doses of-5 jngjtab jt i d for a few .w eeks In aery acute cases 
with hepatic coma hydrocortisone, 200 mg should be injected intra 
venously daily 

Homologous Scrum Jaundice 

Definition Jaundice resulting from the introduction into man 
of human blood, serum or plasma containing virus B 

Etiology It was suggested tliat homologous serum jaundice was 
due to the same virus that is belie\cd to cause infective hepatitis 
The difference in the incubation periods is opposed to this view, although 
this might be explained by the belief that the viruses are introduced at 
different sites m the two diseases 

Pathology The microscopical findings m the liver, m specimens 
obtained b) Incr pimcture in cases of serum jaundice, are similar to those 
seen m infective hepatitis 

Clinical Findings The i ncubation . period is nbout^lOO^ da^, 
Homologous scrum jaundice may arise m a variety of ^vays, of nliich the 
following are the most iraport^t • — ^As the result of the prophylactic 
moculat ion with mcasles__con\atescent scrum or plasma, or^ nmmp s 
convale scen t plasma It may also result from the use of syring es 
contaminated wit h infected bloo d, and employed either for intravenous, 
mtranmscular or subcutaneous injections or for removmg blood by 
venepuncture, when a small quantity of the material in the syringe is 
tucked back into the vein os the needle is removed This latter group 
includes post arsenical jaundice occurring m venereal disease clinics, 
jaundice followmg the injection of penicillin or Pentothal, and occasional 
outbreaks of jaundice m clinics for the treatment of diabetes mcUitus, 
or artfinfis, or m sanaforra Ofoiicafly, tftciiilfiebVcibsciyresem&feffftiit 
described above as characteristic of infective hepatitis, hut some 
authorities have pointed out differences m the clinical features, especially 
the occurrence ofj;rythema mu ltifo rme, sti^joints, spl enom egaly and 
the usually apyrexial course m scrum j aund ice ** 

Treatment ~Pr^hylaciic. Human serum is no longer used m the 
preparation of j cllow fever vaccine and this type of homologous serum 
jaundice has now ceased Jaundice due to the use of contaminated 
syrmges can be eliminated by adequate sterilisation All glass syrmges 
should be sterilised by dry heat at 160^ F, (71* C ) for an hour, if feasible 
In any case, syringes should be well washed out after use, and boiled 
between each patient, even when the synngc is onlj used for withdraw 
mg blood 

Curatta Tins is the same as for infective hepatitis 



102 


THE ALIMENTARY SYSTEM 


Acute Massive Liver Necrosis 
[Acute Yellow Atrtqthy of the Ltver) 

Definition A disease characterised by progressive jaundice fever, 
severe nervous disturbances and shrinking of the liver 

Etiology The cause is not known The acute necrosis may occur 
in association with chemical poisons, suck as cMoroform, neoarspiena 
mine, alcohol, phosphorus, trmitro toluene and tetracUorethane A 
few cases have resulted from the therapeutic administration of Atophan 
A case has been recorded after a prolonged Trilene anesthetic, death 
occurring 11 days later It is also met with in pregnancy and occasionally 
m such diseases as typhoid fever and influenza It has been shown 
experimentally that necrosis of the bver can be produced by certain 
poisons of chemical origin (toxipathic hepatitis), or by lack of a nutritive 
factor contamed m protem (trophopathic hepatitis) Predisposing 
causes 1 Age The majority of cases occur between the ages of 20 
and 30, but it may develop at any age 2 Sex In adult life females 
predommate 

Pathology At autopsy the liver is small, greemsh m colour and 
the capsule is wrinkled On section it is soft and yellow, due to excess 
of bile, and ted areas caused by extravasated blood or bjemangiomata 
may be present The changes are necrotic rather than atrophic, and 
begm in the periphery or centre of the lobules In coses showing a 
tendency to recovery, nodular hyperplasia of liver cells may be found 
and the necrotic areas may be replaced by fibrous tissue The spleen 
may be enlarged and soft, and meningeal harmorrhages may be present. 

Clinical Findings The patient may be a pregnant woman, who » 
taken ill with symptoms resembling Oiose of infective hepatitis In 
about 5 or 6 day s, however, her condition becomes very much worse, the 
jaundice deepens, vomiting becomes intractable, and headache is severe 

On Examination : The patient is re stless, mus cu lar tw itchmgs may 
be seen and the tongue is brown and dry lli^reath has a fishy 
^our The area of liver dulnessisdimmished, and it may be completely 
obliterated The pulse is rapid and the temperature is usually about 
99® or 100® F (37 2® or 37 S® C ) The pupils are often dilated, and the 
plantar response may be extensor The bowels ore constipated and the 
motions clay coloured Hiemorrhages may occur from various sites, 
such as the stomach, intestines, kidneys, or under the skin The unne 
IS dark, con ta inin g bde pigments and usually albumin and casts Leuane 
and tyrosme crystals are also present The blood shows a low alkali 
reserve, owmg to the acidosis It gives an immediate direct van den 
Beigh reaction 

Differenbal Diagnosis At the onset the case resembles one of 
mfective hepatitis, but m a few days it is obvious that the patient is 
gravely ill Acute hepatic necrosis may then be confused with 
spirochietiil jaundice, but the liver is not dimmished m the latter 
disease In phosphorus poisoning also the liver is usually normal in 
size or somewhat enlaced 

Course and Complications In severe cases the patient soon becomes 



HEPATIC COMA 


103 


delirious and comatose The temperature may nserapidlj tolOG“r ( 41 ® 
C ) or higher just before death In milder cases a subacute phase follows 
Prognosis Death usually occurs in about 2 weeks m acute cases, 
in subacute cases it maj be delayed for several weeks Recovery may 
occur m tlie milder types of the disease 

Treatment The patient roust be kept quiet in bed. and the acidosis 
controlled byjneans of alkalis, dextrose and msulin The dextrose 
can "be gi\ en by mouth, "J to 1 ib~(240 to 480'G') 3^y m a quart (1 2 
litre) of orangeade, or bj rectal injections of 4 to 8 fl oz (120 to 240 ml ) 
of normal salme containing 5% dextrose, every 4 to 6 hours, or by 
intravenous drip of 1 to 2 pints (0 G to 12 litre) of normal salme, 
containing 5% dextrose, with 5 to 10 umts of msulin twice a day Sod 
bicarb 60 to 120 gr (4 to 8 G )shouldbe given by mouth every 24 hours 
Plenty of fluids in addition should be taken such as water and barley 
water, and J to 1 pint (300 to 600 ml } of milk dailj Ammo aad 
intravenous mjcctions, m the form of protem hj drolysates, are worthy 
of a trial, given as a solution of 5% casern hjdroljsate, at the rate of 40 
drops a mmute, each pmt (600 ml ) being alternated with 500 ml of 
6% dextrose solution m distilled water or normal salme, according to 
the clUoride output m the urine The bowels should be kept open daily 
with salmes, such as mag sulph 60 to 120 gr (4 to 6 G ) mane, or with 
enemata For msomnia and restlessness, bromides 10 to 80 gr (0 6 to 
2 G ) t d s. should be given Morphine must not be administered owing 
to the nsk of toxic effects 


Hepatic Coma 

This IS a rare complication of hepatic failure, but it is also sometimes 
met with after jxirtacaval anastomosis, m which the hver is short- 
circuited It is considered to be d ue to failure of the la cr to metabolise 
nitrogenou s substa nces absorbed from the mtestines, and in some, but 
not in all cases, there is a h igh blood ammonium lev c l 

The exciting cause is tHbugbt'to^Tae an excessive intake of protein, 
or the administration of methionine, choline or ammonium chloride 
Clinical Findmgs Hepatic coma is characterised by the following 
features A far away look m the ejes, untidiness, ment’Sl confusion 
g eneral ised tremors, apraxia on dressing, musefflar rigidity, exaggerated 
deep reflexes, ankl^clonus, and later coma In addition the breath 
maj have a sweet or slightly f-ECoI odour, the so-called fator hep^icus, 
and on nskmg the patient to hold out the arms with the fingers separated, 
a flapping tremor may be noted, in whidi there arc periodic mov ements 
of flexion and extension at the wnst and mctacarpo phalangeal joints 
Flapping tremor may a lso oc cur in pulmonary insufficiency, renal failure, 
poIycy^hi Emiajvero, severe malnutrition and stcatorrhcca 

Hepatic coma is of grave significance m infective hepatitis, but in 
cirrhosis hej’^'ititis it may assume a chronic form 

Treatment In an acute attack no nitrogenous food must be giv cn, 
and the patie nt shou l d be fed on dextrose and fruit juices If he cannot 
swallow, a 20^0 s olution _of de xtros e shou ld be given bj intragastnc 
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dnp, 8 to 5 pmts (1 8 to 8 litres) m tte 24 hours, wi th the a ddition of 2 G 
of potassium chloride After a few days a high c ai^hy drate, low protein 
diet be gi\ en, with a lit^ Jat Hie protein can then be merged 
to 20 G on alternate days Morpbwe and barbiturates must not be 
prescribed to control restlessness, but paral dehyde 60 to 120 m (4 to 
1 8 ml ) can be given by mouth, or 860 m'(24 mr)‘of parafdehjde in 8 fl 
oz (90 ml ) normal saline may be injected into the rectum Aureom yem 
orNeomjem should begir^n to reduce bacterial activity m the mtestmes, 
the imtial dose bemg 2 G , followed bj 0 5 G six hourly for 5 to 7 days' 

Tumours of the Liver 

Simple and mahgnant tumours may anse in the li\ er The simple 
tumours include an adenoma, angioma and teratoma The adenoma 
may be sufficiently large to be felt during life An angioma usuatlj 
gives nse to no sjTnptoms or signs, and is discovered at autopsy, but 
occasionally spontaneous rupture occurs with mtraperitoncal hicmor 
rhage Teratomata are rare The malignant tumours are cither 
primary or secondary carcinoma or sarcoma The majonty of cases are 
secondary carcinoma 


Prunary Carcinoma 

Pathology The following varieties are described A large growth 
(hepatoma), distending the bver substance , smaller secondary deposits 
may occur in the liver A diffuse growth which may be scirrhous A 
multiple nodular growth Curbosis carcinomatosis, m which the car 
emoma probably develops in association with hepatic cirrhosis Second- 
ary deposits may be found m lymph nodes, the lungs, brain, bones, etc 
C-liniral Findings The onset is msidious, the patient complaining 
of progressive weakness, mth perhaps pam in the tcgion of the hver 
Frequently the tumour is not sufficiently large to be felt There maj 
he a contmuous imexplamed fever of 100” to 101” F (87 8® to 38 3* C ) 
for weeks, with severe night sweats The sedimentation rate of the red 
cells IS high There is usually no jaundice and often no ascites, but the 
patient rapidly goes down hdJ, mid death occurs m a few months from 
the onset of the symptoms 

Secondary Carcinoma 

Pathology At autopsy the liver is enlarged, and numerous deposits 
of wlutish growth can be seen on the surface and on section The 
projections roaj be umbilicated m the centre, owing to necrosis 
Perihepatitis may be present m association with the nodules The 
peritoneum may also be mvolved, with ascites Dissemination to the 
liver IS by the blood stream, but with a primary growth m the breast 
the spread occurs by lymphatic permeation The primary growth is 
most frequently found m the stomach, then in the colon and rectum, 
the oesophagus, pancreas, gall bladder, uterus, breast, lungs, etc 

Clmical Findings The patient ts most commonly a woman over 
the age of 40 There may be a defimte history pointing to a carcinoma 
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of the stomach, rectum or breast, or the first symptoms arousing 
attention may be hepatic m ongin In such a case it may be difficult 
to detect the site of the pnmaiy growth The patient may complain 
of pains m the region of the liver, in the back, or down the arms The 
skin may also itch very violently, although there is no icterus 

On Examination The abdomen is usually distended, whereas the body 
generally is wasted and the patient appears cachectic The liver may 
be felt much enlarged, and the umbilicated nodules on its surface may 
be palpable In other cases, where there is ascites it may not be 
possible to feel the liver until the fluid has been removed The spleen 
IS usually not enlarged Jaundice is not present m every case, but 
when it occurs it is usually obstructive in type and progressive In 
addition to the ascites m the later stages there is cedema of the feet, 
and dilated veins are seen m the lower part of the abdomen A mass 
of growth may be felt near the umbilicus and enlarged lymph nodes 
may be present elsewhere, according to the general dissemination There 
IS usually a microcytic anienua The temperature is often irregularly 
raised 

Differential Diagnosis This is usually quite clear when the primary 
growth can be detected In other cases, such causes of hepatic 
enlargement as cirrhosis of the liver, gummatosis am} loid degeneration 
an abscess or hydatid cyst, a stone in the common bile duct, etc , roust 
be considered The Wassermonn reaction should always be determined, 
and if found positue a course of anti syphilitic treatment should be 
given 

Course and Complications The patient becomes progressively more 
ill, and finally dies m the majority of coses with cholaimic symptoms 
There may be htemorrhages m the skin, and cholangitis may occur as a 
complication 

Prognosis Death generoHy takes place within a year from the 
diagnosis 

Treatment This is only palliative In some cases tliere is no 
pam, in others it is very sc\cre Relief can be obtained by aspinn 
10 gr (0 6 G ) t d s by mouth, by Nepenthe 10 to 20 m (0 C to 1 2 ml ) 
t d s by mouth, or by subcutaneous injections of morphin sulph 
i gr (15 mg ) or of pethidine hydrocMor 100 mg as required 


Primary Sarcoma 

This may form a single lai^ge tumour, or be found as multiple 
nodules, or as a diffuse growth It is very rare 


Secondary Sarcoma 

The sarcoma is secondaty to sarcoma of the suprarenals the 
mediastinum, the skin a hone or the uveal tract in the eye With 
melanotic sarcoma, melanin may be found in the unne, and the primary 
growth IS in the skin or the eje 
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Hodgkin'’s Diiea^e 

This disease is more fully described on p 5S8 When the liver js 
involved it is slightly enlarged, and ascites or jaundice may de\eIop 
The liver is firm and whitish m colour, the lymphogranulomatous 
tissue bemg spread throughout its substance 

Amyloid Liver 

Etiology Amyloid liver occurs in association with chronic pul 
monary tuberculosis, syphilis and long standmg cases of suppurabon 
of the bones It is comparabvely rarely seen 

Pathology The liver is enlarged, firm and smooth It is tough 
to cut and pale on section The amyloid degeneration is seen in the 
walls of the capillaries, especially m the intermediate zone of the 
lobules 

Cbmcal Findings On Examination The patient presents the signs 
of the disease uhich has led to the amyloid degeneration, sucli as 
long standing pulmonary tuberculosis The liver is enlarged and feels 
smooth and firm There is no pain over the liver Asates js not 
common 

Differential Diagnosis The firm character of the liver helps to 
differentiate it from the painless enlargement met with in fatty 
degeneration Other evidences of amyloid degeneration may be found, 
such as albuminuria diarrhoea and enlargement of the spleen 

Prognosis This is grave, and amyloid degeneration is often the 
precursor of death 

Treatment This is directed to the causative condition 
Fatly Uver 

Etiology Fatty changes m the liver may be due to generahsed 
obesity, chronic alcoholism, nutnbonal deficiencies, chemical substances 
such as chloroform and phosphorus severe anienuas, acidosis in diabetes 
mellitus or cyclical vomitmg and m some cases to tuberculosis 

Pathology The degenerating hver cell contents are not converted 
into fat The fatty changes may be due to lack of thiamine or of the 
lipotropluc factor In most cases there is transfer of fat from the tissue 
depots to the hver The hver is enlarged and greasy on section 

rtmtfal Findings These vary with the causative factor The 
Uver is often difficult to feel, owing to its softness or to the obesity of 
the patient It does not cause pain 

Treatment This must depend upon the nature of the causative 
condition 

Von Gierke*s Disease 

[Hepaiomegaha Glycogenica Glycogen Disease) 

Definition A disease of children characterised by enlargement of 
the liver acetonuna and bypoglycaania 

Ebology Tlie disease results from a metabolic error which is 
probably congemtal, and is possibly due to the lack of a glycogen 
sphttmg ferment 



SYPHILIS or THE LIVER 107 

Pathology The h\ er is enlaced, due to excess of glycogen The 
kidneys also and m some cases the heart and ^ oluntarj muscles, may 
show an accumulation of glycogen 

Chnical Fmdmgs The patient is usually a young child uho is 
brought to the doctor on account of spelling of the abdomen or attacks 
of faintness 

OnExaminaiion The liver is much enlarged, smooth and moderately 
firm The spleen IS not enlarged Distended abdoimnal \cins may be 
seen, but there is no ascites. The heart is sometimes enlarged omng 
to glycogen retention Acetone may be detected in the breatli and urine 
There is no glycosuria In older children there may be e\ndence of 
infantihsm The blood sugar is low, and does not rise over SO mg per 
100 ml m haK an hour after the injection of 1 ml of adrenaline The 
blood glycogen and cholesterol are raised 

Differential Diagnosis The absence of splenomegaly excludes 
Gaucher s disease and the Netmann Pick disease Neuro blostoma of 
the suprarenal with secondary deposits m the liver is rapidly fatal 
The negative assermann reaction excludes syphilis It may be 
impossible to distinguish \on Gierke s disease from hypertrophic 
steatosis of the liver, without a microscopical examination of n portion 
of the liver, obtamed by hver puncture or by excision 

Course and Comphcalioos The course is often prolonged but the 
child may eventually recover, with return of the hver to its normal 
size, although some degree of acetonuna is liable to persist 

Prognosis If death does not occur from mlercurrent infections, 
such as enteritis or pneumonia, there is a good prospect of reco\ ery 
Treatment No special treatment is available 

The Leukaemlc Liver 

Etiology The liver is usually affected in lymphatic leubemia but 
less often m the myeloid type 

Clinical Findings In addition to the general and local effects of 
the leukosmia, the hver is enlarged but painless There is usually no 
ascites, but jaundice may be present 

Tuberculosb of the Liver 

Pathology The tubercle bacilli may gain access to the liver before 
birth by the umbilical vein, or after birth through the hepatic arterj, 
portal vein or rarely bj lymphatics The lesions may be miliarj, with 
pericellular cirrhosis, or localised caseous nodules maj be found 

Clinical Findings It is not usually possible to diagnose hepatic 
tuberculosis during life although aspiration hver biopsy may reveal the 
condition 

SyphiUs of the Liver 

Pathology The lesions may be congenital or acquired Congenital 
typhtlit The h\ er shows pericellular cirrhosis, and m the late congenital 
type there maj be gummata with fibrosis Acquired syphilis There 
may be hepatitis during the secondary stage, and later multiple 
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gummata may be found The gumma undergoes central necrosis, 
Bbrous tissue forms around it, which on contraction and healing leaves 
a depressed scar {hepar lobatum) A multilobular cirrhosis may also 
occur 

Clinical Findings In congenital qrphiljs the associated lesions are 
found elsewhere The spleen and hver are both usually enlarged and 
firm There is generally no ascites and often no jaundice In late 
congenital syphilis the enlargement and uregularity of the hver may 
not be manifest until after the age of 10 years In acquired sj’phihs 
of the liver there is often pam due to perihepatitis, and a firm nodular 
hver IS present The Wassermann reacbon is positive 

Treatment In congemtal syphilis the treatment is as described on 
p 598, and m acquired syphilis as described on p COO 

Actinomycosis of the Liver 

Ebology The cause is the Actinomyces bovis {Streptothns aciino' 
myces) {see p 607) 

Pathology The liver is usually infected secondarily to actmo 
mycosis of the intestine The lesion presents a honeycomb appearance 
and IS bright yellow There is oftm associated penhepalibs The 
infection may spread directly to the pleura or lung, into the pentoneuro, 
or work its way through the abdomwal wall 

Clinical Findings The patient complains of lU health and malaise 
with fever In addition, there may be pam m the region of the liver 
On Examination The liver is palpable and tender, and the surface may 
be irregular. The blood shows a Icucocytosis If the actinomycotic 
lesion ulcerates through the abdommal wall, the streptothnx will 
usually be foimd in the pus 

Prognosis This is very grave 

Treatment CrystaUme penicillm, 1,000 000 umts, should be in 
jected intramuscularly every 6 hours for about 6 weeks 

THE GALL-BLADDER i; 

Acute Cholecystitis M--- 1 Y ^ 

Definition Acute infiammation of the gallSiIadder ^ ^ 

Etiology The mflammation results from bacterial infection The 
oigamsms most often found arc the 5arf coii, the Salmwellajypht 
(D typhosus) (B typhosus), streptococci and staphylococci. Less 
frequently the Slreptococcus pnenmoma: (p neumococcu s) the Pseu 
domonas pyocyanea {B pyoc yaneu^ or anaeroBesiuSi as the Chstndium 
xcelckti (B tcekhtt) m^Tie present Predisposing causes 1 
Usually over 40 years 2 Sex Females predominate 8 Consbtubon 
alnd habits Obesity, a sedentary hfe, and constipation, 4 Previous 
illness Especially typhoi d fever and g afi stone s 

Pathology The organisms may reach the gall bladder by various 
routes The blood Non haamolytic streptococci may gam access to 
the g all bladd er the c yst i c arte ry, commg from a distant focus m the 
tonsils or teeth 2jhe mtesbnes The or gamsms are conv e yed b y the 
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portal v^.UjThe bile duct ; The organisms, such as the Salvwiella 
typhi, may «cend gallj>^der agajpst the bile stream. The 

l^phatics ; The’organisms may p ass from the live rjtbj ^ ^1-bI adder. 

Streptococci have been found in the submucous tissue of th^gal 
bladder (mural cholec>'stitis) and in the cystir l^ph "node in a hig 
percentoge~orcases, -when they have not been present in the mucoc 
membrane or in the contents of the gall-bladder. These are presumabl 
organisms which have been carried by the blood from a distant focuj 
The following varieties of acute cholecystitis are described : Catarrha 
suppurative, phlegmonousf-gangrenous and membranous.^ 

Acute Catarrhal Cholecystitis 

Pathology. The wall of the gall-bladder Js in flame d, and adhesion 
may_ extend extem^l y from its se rous coat. The mucous mem^ne i 
swollen. The contents are dear, turbid, or bile- or blood-stained Iluic 
and gall-stones may be pr«ent. T^e ori/ice _of_the cjistic duct may b 
blocked by the swelling of the mucous jnembrane. 

Clinical Findings. The patient complains of severe p ain in_th 
region of the.gall-Madder. Rarely the galJ-bladdef’js situate3 m th 
left of the abdomen (see Fig. 9). The pain may be p aroxysmal jmi 
coUckyin nature or a more continuous ache ; it may radiated over th 
abdomen, and to the ri ght scapular region. There may be in tens 
nau^ and vomiting'., - - -> 

On Examindion : The ri ght up per rectu s muscle is o n guard, ant 
tendern ess is elicited ovcr tlie^lPbladder. If there is cystic obstructioi 
it may be possible to feel th e dislcnded^all-bladder. The temperatur 
may be nonnal or slightlyraised. Usually there is no jaundice. 

Differentia] Diagnosis. It is impossible to eliminate with certainty 
the presence of g all-ston es, but in biliary cohc due to calculi the pain i 
of a more e:&ucjating naturc.^t<Aa ap pendix absc^ may closeh 
simulate acute cholecystitis, but the swelhng m the former is usually 
lower in the abdomen. With suppurative cholecystitis the constitu 
tional disturbance is generally greater, the temperature is higher, ani 
there may be sweating and rigors. In p yelonephritis the typical urmarj 
changes are found. 

Course and Complications. An acute attack may rapidly subside, 
but recurrence is not uncommon. Complications include suppurotive 
cholecystitis which may pass on to gangrene, and perforation of th( 
gall-bladder. Sequel® include the formotion of external adhesions, 
which may produce pyloric obstruction, and the development of chronic 
cholecystitis and gall-stones. 

Prognosis. This b always uncertain. 

Treatment The patient shoul d_be.keptJn_bed, and pain relieved 
by the application of hot flannels over ^ gall-bladder. It may be neces- 
sary to inject subcutimebusly roor^n. sulph. (10 to 15 mg.) 

orpethi^ne hydrochlor. 100 mg. if the pain is very severe. The bowels 
should^lw^pen^ gall-bladder encouraged to empty itself by 

giving mag. sulph. 60 to 120 gr. (4 to 8 G.) in hot water, 2^- o*- (CO ml.) 
every morning. A course of Auicomycin OT penialUn s'bouTd'be given. 
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The dosage of Aureomycm is detailed on p 157 PeniciUm should be 
injected intramuscularly m doses of 600 000 units of a procaine pre- 
paration morning and evenmg for 6 to 7 days The diet must be fl uid 
4unng _the acut^ stage, such as milL and_soda and meat extracts 
Operation is required m cases of suppuration “ 

Subacute Cholecystitis 

{L%potd ChoUqjstitia Oholesierosts “ SlTmuherry Gall bladder ") 

Patholo^ The galJ bladder is usually normal eartemally, but the 
cystic lymph node is enlarged Ydlowish white spots are dotted all over 
the mucous membrane These are due to deposition of hpoid (chole- 
sterolester) m the cells of the mucosa Mulberry cholestenn stones 
may be present Streptococci are usually found m the submucous tissue 
and m the cystic lymph node 

C l in i c a l Findings The symptoms closely resemble those of catarrhal 
cholecystitis but are of a milder degree than those described under the 
acute catarrhal infection 

Treatment The gall bladder should be removed 

Chronic Cbolec>‘$btls 

Ebology Chrome cholecystitis u due to infection with similar 
types of organisms as described for acute cbo1ec>*stitis It may develop 
insidiously or follow an acute attack. 

Pathology The wall of the gall bladder is often thickened, with 
esternalji^^ns In'^m^casesT^ a calculus is occluding the cystic 
duct, the gall bla dder is distended Calcuh are often present and the 
cystic lymph node is enlarged 

Clinical Findings The patient complains of chronic indigestion , 
the chief features of which are flatulence and epigastne d iste nSon afte r 
r meals and penodical attacks of nausea o r vomitin g Pain may be felt 
nuA' m the region ot^the b ladde r or m the epigas tnurn and may 
radiate around thFchest and pass to the ri^t scapular region. There 
may"^ slight icteruTw ithT^er from time to time 
^ On Examinaiion The right upper re ctus is usu ally shghtly_ngid as 
compared with the left. On ^palionTnTt&e region of tfie gatf blhcfderfhe 
patient may experience pain on taking a deep breath, and the breathing 
may be sudderdy checked (Murphy’s sign) This may be best elicited 
if the patient is exammed standing and bending slightly forward A 
cholecy’stogram may show that the gall bladder do« not fill or contract 
Wrmally, or Ihe gall bladder when thus visualised by the X rays may 
be found to be tender on palpation There may b e aehlorM dn a 

Differenbal Diagnosis. Qironic cholecystitis may be confused with 
a ga stric or duodenal ulcer, with gall stones, with chronic appe ndicitis or 
with angina pectoris The pain relerred Irom arthritis of the spme is 
also mlSeaHing ^'JEe opaque meal afford s valuable indication as to the 
presence of a gastric or duodenal ulcer ^ Gall stones may be shown by 
direct X ray or by the cholecyatc^iram, but they are usually associated 
with chronic cbolecy'stitu 
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Chrome appendicitis also may be present with chronic cholecystitis, 
but m chronic appendicitis palpation o\ er the appendix when ^ isuahsed 
by X rays usually causes pam An X ray examination of the mid 
thoracic spine will exclude arthntis 

Course and Complications Chronic cholecystitis, unless adequately 
treated, is usually a progressive lesion An atteck of acute cholecystitis 
may occur at any time Comphcations include the formation of gall* 
stones with bihary cohe, pancreatitis, arthritis, phlebitis and mj ocardial 
degeneration 

Prognosis. Chronic cholecystitis is a cause of persistent ill healtli, 
but is not usually a fatal disease 

TVeatment. Any focus of sepsis in the teeth and naso pharj nx 
should be removed If gall stones are present, or if there is c\ idence of 
clironic appendicitis, the gall bladder a nd a ppendix sboul d_beuemoved 
In other cases an attempt should be made to disinfect the contents of 
the gall bladder by means of h exam ine, which, m the presence of bile, 
is potent in an alkalme medium Two mixtures are ordered, Hexamine 
100 gr fO Gj, aq ad 1 J1 oz (80 ml ), and Pot cij^ an^od cit aa 
100 gr (6 G ), aq ad 1 fl oz (80 ml ) The patient begins the course 
iwth CO m ( 4 ml ) of the he xamme mature and 1 fl oz (SO ml ) of the 
alkalme m ixture after breakfast , tea, and after a glass of milk or water 
Ij^tlnng aini^htj The hexamine mixture is increased_by 60_m (4 ml ) 
daily until the patient is GOhg 1 fl oz (S0m!),re lOO’gr^O ff ), 1 1 d 
The unne should be tested 8 times a day, as unless an alkaline reaction 
IS maintained there is a risk of producing vesic&l uritability and 
htematuna This dose is.c ontmuedibc.5 _to 6 iveeks w hen the s ymp t o ms 
should have disappeared On wakmg mag sulph 80 to l5o gr (4 to 
8 G ) should be taken in 2 i\ oz (CO ml ) of hot ^aterran Tioi^before 
breakfast, and the patient ^duld then lie on the right liide This 
should cause the gall bladder to contract The amount of mag sulph 
taken is regulated by its eflect on the bowels, as it is not desired that 
there should be diarrhcea It is doubtful whether the sulphonamides or 
penicillin reach the gal! bladder in suITicient amounts to produce a 
bactenostatic effect if the cystic duct is blocked There is no necessity 
to give a fat poor diet if there is no evidence of cholelithiasis 

Chronic Empyema of the Gall*bladder 

Tins may be a sequel of acute cholecystitis The patient complains 
of pain and tenderness in the r^on of the gall bladder, which may be 
palpable There is usually no fever 

Torsion of the Call*bladder 

This IS a rare condition resembling clinically an acute abdominal 
emergency . It may result in gangrene of the gaU bladder Treatment 
consists m cholecystectomy 

Parasitic Infections of the Gall>bladder 

These are rare At times the Ascans lumbneotdes, Gtardia lamblta, 
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Echinococcus granulosus (T nAtnococcus) or the Distoma fiepattcum 
may be present m the gall bladder 

Tumours of the Gall-bladder 

Simple Tumours These are rare and cannot usually be diagnosed 
They include papilloma, adenoma and fibroma 

Tumours These mdode primary and secondary carci 
noma and sarcoma The majon^ of cases are primary carcinoma 

Primary Caremoma of the Gall-bladder 

Ebology. Thecauseisnotknown, but the growth is often associated 
With gall-stones or chrome cholecystitis Other predisposing causes 
include —1 Age Usually over 45 2 Sex Pemales predommate m 
the proportion of about 4 to 1 

Pathology The growth may be papillomatous and fungating, or 
diffuse and infiltrating It is most often situated at the fundus It may 
spread directly to the Uver, into the bile ducts, or form a sinus through 
the abdominal wall or a fistula into the colon It may perforate ultra 
pentoneally Thrombosis of the portal vem may be found and secon 
dary deposits m the hver, or m lymph nodes m the portal fissure, 
above the clavicles, or in the anterior mediastinum Microscopically 
the growth may be columnar or spheroidal celled and coUoid changes 
may be present 

Clinical Findmgs The patient is often a woman over the age of 
45, who gives a history suggestive of chronic cholecystitis or gall stones 
More recently she has noticed mcreasmg discomfort or pain m the region 
of the gall bladder, with loss of strength 

On Examination In the early stages nothingroay be found, but later 
the gall bladder is palpable tender, and the surface is often irregular 
The hver may also be enlarged If there is pressure on the bUe ducts 
either from the growth or from the enlarged portal lymph nodes, there 
will be obstructive jaundice There may also be ascites and swelhng of 
the legs Enlarged lymph nodes may be felt above the c^a^ icles In 
the later stages cachexia is more marked, and hannorrhages may be 
seen under the skin A cholecystogmm may reveal a filling defect in 
the gall bladder 

Differential Diagnosis In the early stages the symptoms usually 
suggest cholecystitis or choldithiasis Later it is often difficult to 
differentiate caremoma of the gall bladder from a growth m the hver, 
pancreas or bile ducts An opaque meal should serve to exclude 
caremoma of the stomach. 

Course and Compheations The course is usually rapidly progressive 
Such complications as perforation, fistula formation or suppurative 
cholangitis may occur. 

Prognosis The disease is usually fatal within 8 months from the 
onset of symptoms 

Treatment. Tins is only symptomatic and palliative, as operative 
removal of the growth is usuaUy impossible. 
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Secondary Cardnoma of the Gall-bladder 
The gall-bladder may be affected secondarily by direct spread from 
a growth of the stomach or colon^ or by metastases from growths else- 
where. These deposits are usually subperitoneal. 

Gall-stones 

ifiholelithiasU) 

Oefinition. Calculi formed in the biliary passages or gall-bladder. 
Etiology. The main factors in their formation are r Infection,* 
biliary stasis , and hyperch ol esterolamua. . Predisposing causes : 1 . Age ; 
tj^ally over 40. ’JTSex: h'emalea predominate. 0. Habits ; A seden- 
tary life and over-eating. 4. Associated conditions : Pregnancy, chronic 
diseases of the heart or lungs, constipation. 5. Climate: Especially the 
temperate zones. 6. Heredity : There is a familial tendency. 

Pathology. Frequently cl»ole eys_titis_.preeedcs t he f ormation .of 
calculi. A central nucleus roimstmg of_organisms (not infrequently 
anaerobes), mucus o^ibrin_mny_be the_starting-point. The bile In the 
gall-bladder, especTalty if stagnant, may be unduly rich in pigment, 
cholesterol or hme salts. The gaM-bladder wall is frequently infected, 
even when its contents are stenle. Thus in a series of cases of gall- 
stones, the gall-bladder was infected in 70%, the lluid contents in 40% 
and the stones In 80% of the cases. Aseptic calculi are though t to o ccur 
apart from infection, especially whenj^jjlqod'cholesterol is high, as in 
gwgnMcyjmd Jnjome_^« of obesity and arteriosclerosis. A solitary 
calculus'may be found, or as many as 14,000 stones may be present in 
the gall-bladder. The stones may be situated la the cystic due t, or less 
commonly in the . common bjli duct“ and the~extra- or Ihtr a-hepati c 
ducts. , ' 

Varielies.^i. The pure cholesterol stone. This is usually solitary, 
oval or circular, pale and very light. It may be formed apart from sepsis. 

n^ 2. The laminated cholesterol stone containing layers of cholesterol 
and calci^Jsihrubin. 

.....6. *Mtxed gall-stones containing cholesterol (80% to 98%) and 
calcium bilmibin. These ore soft before they ore dried. 

Pas? &aJn5iM2? Hlvulun fjviJhsnry &oaU Jjsusl 

stones. 

^6. Calcium carbonate. These stones are rare. 

Clinical Findings. In some cases stones in the gall-bladder give rise 
to no symptoms, and are only demonstrated post-mortem. In other 
cases the symptoms are those described above as beingjypical of clinic 
ch olecys titis. If the stone becomes impac ted in the cy st ic duct , the 
gall-bla dder enh^es ^d~is~pnhifulrbuCtbcre i^no j aundic e, ^^llen 
the calculu s enters the c ommon bde d uct, biliary_golic_ Usua liy_ensueSf 
Accoiding to Courvoiil5'*s law, the gall-bladder is usually not distended 
in cases of jaundice due to a c^culus in the common bile duct, owing to 
the presence of old cholecystitis, whereas in obstruction of the common 
bile duct due to a growth the gall-bladder is dilated. In some eases 
there is per sistent jaundice without pain. If the stone is lodged in the 
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hepatopancreatic ampulla (ampulla of Vater) forming a ballv, 
obstruction, there are usually penodical attacks of fever and jaunt 
kno^ as the tnUrmittent hepatic /ever of Charcot 
^yRtliary Cobc This may occur when the stone entere one of 
bihary passages The onset of the symptoms is often sudden, occur 
frequently during the mght The patient complams of excnicia 
pain which radiates all over the abdomen to the right scapular rej 
and tip of the right shoulder It is paroxjsmal, the patient rolls at 
or doubles up m agony There is sweatmg and often vomit 
Attacks of bihary cohc not due to a gall stone are described TI 
may occur after cholecystectomy They are thought to be due 
achalasia of the sphincter of Oddi but in some instances are dui 
pancreatitis 

v-On Examination It is not usually possible to feel the gall blad< 
but the right upper rectus i s somewhatri£id_ The temperature maj 
normal or shghtly raised The pulse is feeble, but is not increased m n 
Jaundice may_be noted a day or so after the attack, and stones may 
j^nd in the feces Whether or not gall stones can be seen b y X r 
depends upon tbeir calcium content A cbolec ysto gram ma\ rev 
theu" presence as a hghter shadow m the opaque bladder when tl 
are not demonstrable m a direct radiogram (see Fig 10) 

^ Differential Diagnosis Biliary colic must be differentiated fr 
renal, _ panerea tig_or jntestmal^eohc, hiatushCTma, a tabetic er 
associated with colic and jaundice, the pam ol ^onaty_tbTQmbQsis, 
acute pancreatitis or perforation of a gastnc or duod enaLulcer I 
excruciating paroxysmal pam with its characteristic distribution usua 
serves to differentiate 

Course and Complications The attack may last from a few mmu‘ 
to a few hours Recurrences are hable to occur Comphcations mclu 
perforation of the gall bladder ulceration into the small intestine w 
subsequent intestinal obstruction formation of various fistula; such 
a gastric duodenal intestinal colic or bronchial fistula or a cutane< 
sinus Suppurative cholangitis or liver abscess may also ensue Int 
tmal volvulus, acute or chronic pancreatitis, or carcmoma of the gi 
bladder or bile ducts may follow 

Prognosis Death during an attack is rare, but succeedmg attai 
are 'liable to occur, anh gallstones may lorm m’ine'ohiHrj passa 
after cholecystectomy 

Treatment Prophylactic Chronic cholecystitis should be treal 
as descnbed above If there is a tendency to hypercholesterohemia, 1 
diet should be fat poor, and eggs should not be eaten 

Curative. Duimg an attack of bihary cohc the acute pam must 
controlled either by the s ubcutaneous injection of morphine sulpha t 
gr 115 mg ) and atropine sulphate I/lOO gr fO 6 mg ) by thesubiaita: 
ous miection^f pethidme hydrochlor 100 .mg. or by..the intravem 
injection of atr^iie su Iptiate_j yiCO g r^fO C rog) Tab gl ycei 
1rimtrat~l/100 gr (0 6 rog ) shou ld be dissolved unde r the Jgngue 
TEe''same~time as the morphme is injected Milder attacks may 
mitigated by placmg the patient m a hot bath and giving by mouth t: 
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belladon 30 m (2 ml ), repeated m an hour if necessary Subsequentlj 
the gall bladder may be removed, or tlie patient may receive a course of 
treatment as for chronic cholecystitis There is no known method of 
dissolving gall stones 

The Post«cholccystectomy Syndrome 
After cholecystectomy for gall stones symptoms persist, or develop, 
m about 25% of patients, and in a higher percentage after remoial of 
the gal! bladder for other causes The pam, nausea and intolerance to 
certain foods, may be due to calculi in the ducts, inflammation of the 
gall bladder stump, cholangitis hepatitis, pancreatitis adhesions, 
bihary dyskmesia, or to an error in diagnosis before operation the pam 
being due to some other cause such as a hiatus hernia artlintis of the 
spme, etc If the patient is not jaundiced, mtravenous cholangiography, 
using a perparation such as Bihgraphin will often demonstrate the 
common bile duct the right and left hepatic ducts and some intra 
hepatic ducts and thus atford valuable aid in determining the condition 
of the bihary passages 


THE BILE DUCTS 
Congenital Obliteration 

Thu IS often associated with cirrhosis of the hver, and jaundice is 
present either at birth or a few weeks later The hver and spleen arc 
usually palpable , bile pigment is present m the unne, but not m the 
stools Hscmorrbages may occur m the skin, mucous membranes or 
interna] organs The condition is not syphihtic Death usually occurs 
withm a few weeks 

Congemtal syphihtic stricture of the bile ducts is rare 
Suppurative Cholangitis 

Etiology Suppurative cholangitis may be associated with gall 
stones, cholecystitis or obstruction of the extra hepatic ducts by a 
tumour It may occur as a comphcation of such diseases as pneumonia 
or typhoid fever, or be secondary to on abscess m the liver 

Pathology Suppuration may be found m the extra hepatic bile 
ducts and the gall bladder The hver is enlarged and numerous small 
abscesses may be present 

Clinical Findings The chief features are fe\ er with jaundice and 
rigors The patient is very gravely ill and the hver is usually enlarged 
and tender 

Differential Diagnosis It is often impossible to diagnose 
suppurative cliolangitis from suppurative pylephlebitis It is distin 
gmshed from intermittent hepatic fever (see p 114) by the intervals 
of comparative health in the latter disease 

Course and Compheahons The disease is usually progressive 
Complications include pancreatitis and pyiemia. 

F^gnosis This is always very grave, and the disease is fatal when 
abscesses form m the liver 
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Treatment. An operation may enable the extra-hepatic ducts to 
be drained. 

Chronic Catarrhal Cholangitis 

This may be associated with diolecystitis and gall-stones or occur 
as a sequela of hepatitis. The extra-hepatic ducts in these cases are 
usually affected. In cirrhosis of the liver the intra-hepatic ducts may be 
involved. 

Calculi in the Bile Ducts 

A description of the effects produced by calculi in the bile ducts is 
given on p. 114. 

Tumours of the BDe Ducts 

Simple Tumours. These include a papilloma, adenoma and fibroma. 
They are all rare. 

Malignant Tumours. Pathology. Primary carcinoma of the extra- 
hepatic ducts appears in the following sites in this order of frequency : 
At the union of the common hepatic and cystic ducts ; at the lower end 
of the common hile duct j in the common hepatic duct ; in the C5*stic 
duct. The gall-bladder is dilated, with growths in the cystic duct and 
in the common bQe duct, but there is no jaundice in the former case. 
The growth may spread directly into the pancreas, lo some cases the 
growth originates in the gall-bladder and spreads down the lumen of 
the bile duct. 

Clinical Findings. The patient is usually an adult male. The 
onset of the disease is often insidious with jaundice which becomes 
more intense, progressive weakness and irregular fever. There is 
usually no pain, 

On Examination : The growth cannot be felt, but the gall-bladder 
may be palpable. Dile is usually present in the urine, and the fsces 
are pale. “ Silver stools,” resembling in colour aluminium paint, have 
been described in cases of carcinoma of the hepatopancreatic ampulla, 
chronic pancreatitis, and sprue. 

Differential Diagnosis. It is often difficult to distinguish a tumour 
of the bile duct from carcinoma of the bead of the pancreas, and, in other 
cases, from a stone blocking the cystic duct. 

Course and Complications. The course is steadily progressive, and 
choUemia occurs as a terminal phase. 

Prognosis. The patient usually dies in a few months. 

Treatment An exploratory laparotomy is usually performed to 
establish the diagnosis, and in some cases it is possible to relieve the 
jaundice by means of cholecystenterostomy. 

THE PERITONEUM 
Acute Peritonitis 

Definition. Acute inflammation of the peritoneum. 

Etiology. Acute peritonitis results from bacterial infection- The 
causative organisms include streptococci, the Baet. eoli, staphylococci, the 
Mycobacterium tuberculosis, {B.iubercuhsis), theStreptococcuspneumoma 
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(pneumococcus), the Neissena gonorrhceae (gonococcus), the Klebsxella 
pneurnantcc (Fnedlander’s baciUus) the Pseudomonas pyocyanea {B 
pyoq/uTieus), the Salmonella iyphi (B typhosus) and anaerobic organisms 

Pathology The oi^anisms usually reach the peritoneum from tlie 
alimentary tract, either through a spot of lowered resistance m the wall, 
or through an actual perforation Th^ maj also gam access from the 
gall bladder, a Uver abscess theuterus,ortbroughtheutenne(FaUopian) 
tubes In some coses they may be blood borne, or enter through a 
•wound of the abdomen lerminal pentomlis may occur in chronic 
nephritis The peritonitis may be localised, as around the appendix 
and in the peh la, or diffuse The inflammation may be fibrinous or 
exudative, and adhesions usually form after removal of the exudate 
The exudate may be serous purulent or htemorrbagic, and contain gas 
There is usually intestinal paralysis Certain varieties are described, 
accordmg to the pnmary infecting orgamsm Streptococcal, stapby 
lococcal and coliform infections 

Clinical Findings The patient is suddenly seized with agonising 
abdominal pam which increases m seventy He vomits, and the bowels 
may be freely opened at first, but soon are constipated 

On BxaminaUon The patient is usually found lymg on his back -with 
his knees drawn up , the breathing is sliaUow Abdominal movement is 
absent over the affected part of the abdomen The abdominal wall is 
ngid, eitherlocallyorgeoerallyyand tender to light touch The abdomen 
becomes distended The hver dulness may be diminished if gas has 
escaped from the alimentary tract No intestinal movements can be 
detected with the stethoscope The facial expression is drawn and 
anxious {fanes lltppocraitca) The temperature may be a bttle raised 
or subnormal, but the pulse is frequent and of small volume. The 
tongue becomes furred and dry A leucocytosis occurs m the course 
of a few hours Pneumococcal peritonitis occurs more often m girls 
than m boys 

Differenflal Diagnosis Acute peritonitis may be mistaken for 
mtestmal colic, obstruction or hasmorrhage, a ruptu^ tubal pregnancy, 
acute appendicitis without perforation, acute harmorrhagtc pancreatitis, 
mesenteric thrombosis, a tabetic crisis, or hystena The important 
features in acute peritonitis are the absence of abdommal movement, 
and the rigidity. These may, however, not be very evident in a case m 
which the pentomtis has been present for many hours The temperature 
may also be subnormal The pulse is a good guide, as it becomes pro 
gressively more frequent as the condition deteriorates, and the tongue 
becomes more dry 

Course and Complications If untreated, death occurs in the course 
of a day or so with gencrahsed peritonitis, but there may be a short 
period of temporary improvement which is deceptive Localised 
pexitomtis may become completely shut off by adhesions and heal 
spontaneous!) 

Prognosis This has been much unproved by the useof suJphonamides 
and antibiotics 

Treatment Streptomj cm, Chloromycetin (cliloramphenicol) or 
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Aureomycin (chlortetracyclme) should be administered intrivenously 
m doses of 500 mg twice daily until gastro intestinal intubation can be 
discontinued It should then be given by mouth in doses of 500 mg 
every 6 hours for about 5 days Fluid and salt loss must be made good 
by continuous mtravenous administration of saline Ileus is relieved 
by intubation of the stomach or intestine, and operation is required to 
repair a perforated viscus 

Acute Tuberculous Peritonitis 

Etiology Acute tuberculous peritonitis is generally secondary to 
tuberculosis of the abdommal lymph nodes, the intestines, or genital 
organs 

Clinical Fmdings The onset may closely simulate that of typhoid 
fever, the patient bemg taken lU with headache, malaise and abdommal 
discomfort The bowels are loose or constipated 

On Examinaiion The temperature is raised, but often the pulse is 
not proportionally frequent The temperature assumes the continuous 
type, with mommg falls and evening rises of a degree or so Gradually 
the abdomen becomes distended, first with flatus and later fluid may 
be detected Definite swellmgs due to matted omentum or lymph 
nodes may be fell 

Course and Complications la a favourable case the temperature 
gradually falls to normal in the course of a few weeks , complications 
such as a pleural effusion, mtestinal obstruction tuberculous ententis. 
etc , may occur 

Treatment The patient must be kept m bed during the febrile 
stage Streptomycin should be injected intramuscularly, 1 G daily for 
70 days, together with the oral admmistration of para aminosalicylic 
acid and/or isomazid (seep 171) Artificial or natural sunlight treatment 
may be given, starting with an exposure of 10 minutes daily to the feet, 
and gradually exposmg the whole of the legs, for periods up to 1 or 1 J 
hours daily Paracentesis may be required if there is a considerable 
amount of fluid present 

Gonococcal Pentonibs 

This IS usually secondary to infection of the uterme tubes , less 
often it occurs as a complication of gonococcal epididymitis The 
peritonitis is generally localised to the pelvis A course of a procaine 
pemciUm should be given, 600,000 units intramuscularly twice daily 
for 6 to 7 days 

Bile Pentomhs 

This results from escape of bile, which may follow cholecj'stectomy, 
or be due to acute cholecystitis, and necrotic lesions m the bile duct 
consequent on caremoma or calculus In other cases the perforation 
may rapidly seal over and the peritonitis is then often due to rupture 
of a subserous duct on the liver surface associated with cholangitis 
The extravasation may at first be retroperitoneal and cause sei ere pain 
between the shoulders When it alters the peritoneal ca> itj , it causes 
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an outflow of plasma, fall of blood pressure and shock The mortahty 
rate is about 70% Adequate dramage affords the best hope of cure 


Subdlaphragmatic Abscess 
{Suhphrente Abscess) 

Definition A localised variety of acute peritonitis, with suppuration 
between the liver and diaphragm 

Anatomy and Etiology Sue anatomical varieties are recognised, 
according to the relation of the abscess to the hepatic hgaments , four 
of these varieties are intrapentoneal, and two are extraperitoneal (sec 
Fig H) 

1 Right Antenor Intrapentoneal The pus collects between the 
right side of the diaphragm and the superior, antenor and nght lateral 
surfaces of the right lobe of the hver The infection is denv^ from an 
appendix abscess a perforated gastne or duodenal ulcer, or from 
suppuration in the liver or bile ducts 

2 Right Postenor Intrapentoneal (Cantlie’s subhepatic pouch 
Rutherford Jlomson’s kidney jiouch ) The pus collects m a pyramidal 
space, which lies transversely beneath the nght lobe of the hver, with 
its apex medially disposed, close to the epiploic foramen (foramen of 
Winslow) The infection originates in the appendix, and rarely from a 
perforate gastric or duodenal ulcer, from a hver abscess, or from suppur^ 
ation m the tliorax 

8 Le/t Antenor Intrapentoneal The abscess lies between the left 
lobe of the hver and the diaphragm and anterior abdominal waU 
The pus is derived from a perforated gastric or duodenal ulcer, or &om 
a splenic, hepatic or peine abscess 

4 Lejl Postenor Intrapentoneal. The abscess is in the lesser sac of 
the pentoneum, the epiploic foramen (foramen of Winslow) bemg 
closed by adhesions The abscess is denved from a perforated postenor 
gastric ulcer, a splemc hepatic or pancreatic suppuration, or from spread 
of infection m general pentonitis 

5 Right Exirapentoneal Suppuration occurs between the diaphragm 
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and the bare area of the liver The infection is due to suppuration 
m the hver or bile ducts, or a spread from the abdommal wall by the 
lymphatics in the falciform ligament, or from the right retroperitoneal 
tissue m a perforated posterior duodenal ulcer, a retrocsecal appendix, 
ulceration of the ascending colon or hepatic flexure, or a pennephnc or 
pancreatic abscess It may be secondary to suppuration above the 
diaphragm 

6 Lefi Exirapmtoneal Suppuration occurs in a potential space 
formed by stnppmg the peritoneum off the left side of the diaphragm 
The suppuration may be secondary to a left pennephnc abscess a 
perforated posterior gastric ulcer, ulceration of the colon diverticulitis, 
acute osteomyebtis of the lumhar vertebne, perforation of the cesophagus, 
or to suppuration above the diaphragm 

Cluucal Fmdings Subdiaphragmatic abscess is usually secondary 
to suppurative appendicitis or to perforation of the stomach or 
duodenum There may be a history of an operation from 4 to 7 months 
previouslj The temperature and pulse rate then nse, and the patient 
becomes more ill Rigors sweatmg and pam in the region of the 
diaphragm or shoulder may develop 

On Exarntnahon The patient looks ill If the abscess is 
anterior a bulging or swelling may be seen under the costal margin, it 
IS dull on perc ussion, and the chest moves bttl e on the affected 
Bide “If"lhe~sfbmach' or duodenumTiave perforated, gas may also 
be present in the abscess, and a resonant note may be obtamed over 
a email area, which keeps uppermost as the patient is turned 
from his back to his side Abnormal signs ore found at the base 
of the corresponding long, for the diaphragm is _rais^__and may 
b^as high a^he 6econdjor_^ird nb Typicall y four zo nes ca n be 
detectwi ar&e back of the chest, at the apex the norffianungTISelow 
tHis^ is a zone ot colla psed lu ng^ with some ^dulness and we^ air entry, 
still Iowct' there" IS a tympamtic note due to gas m the abscess, and at 
the base there is hver diiloess When the abscess is a right posterior 
one,“a swelling may be"fouH3 m the region of the right lorn With a 
left postenor abscess there may be no swelling seen, or one may be 
detected m the abdomen above or below the stomach With an 
extraperitoneal abscess on the bare area of the hver, the hver is usually 
displaced downwards, the right diaphragm is raised and there is dulness 
and deficient air entry over the lower lobe of the right lung The 
blood There is usually a leucoc ytosis o f 15,0 00 to 2 0,0 00 per c mm An 
X ray «»yn TninfttioD may show the position of the diaphragm and of the 
Uver "Exploratory puncture through the 6th, 10t h o r 11th mtercostal 
space in the line of the vertebral border of the scapula may reveal the 
abscess, the diaphragm being pierced by the needle before the pus is 
struck, and so oscillatmg with respiration 

Differential Diagnosis A subphrenic abscess is often difficult to 
diagnose , it may be mistaken for septiciEmia or pyamia, emp) ema, 
pneumothorax, pennephnc abscess, Uver abscess, pylephlebitis, or a 
pancreatic cyst. The history, X ray examination and results of explore 
tory puncture usually serve to establish the nature of the condition 
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Course and Complications If left xmtreated, the abscess may cause 
a secondarj pleural effusion or it may rupture into the pleura or lung, 
•with resultant empyema or lung abscess Rupture may also occur mto 
the pericardium, oesophagus, tlie general peritoneal ca\ ity, or through 
the skin Septicemia or pjuemia may occur as further complications 
Prognosis Subphrenic abscess is a serious condition, with a 
mortality of about 70% if left undramed, which is considerably lowered 
if adequate treatment is given 

Treatment The abscess should be dramed surgically, but the explora- 
tory puncture should be performed in the theatre by a suigeon prepared 
to complete the operation The sensitivity of the causative oigamsm 
should be determmed and the appropriate antibiotic administered 

Chronic Peritonitis 

Definition Chronic rnflammation of the peritoneum 
Etiology Chronic peritonitis may follow acute peritonitis or occur 
more insidiously The following varieties may be recognised — 

Localised Plastic or Proliferative Peritonitis 
Etiology Localised pentonitis ma> occur after abdommal opera- 
tions or secondary to mfiammation of the appendix, gall bladder, 
uterine tubes, abdominal lymph nodes, diverticula, etc In other cases 
it IS a form of chronic tuberculous peritonitis Frohfcrati\ e pentomtis 
may be localised around an organ such as the spleen or In er The latter 
may be covered with a thick white coat of fibrous tissue (“ sugar iced ” 
liver, see p 83) 

Diffuse Plastic or Proliferative Peritonitis 
Etiology Diffuse peritonitis maj occur as a form of chronic tuber- 
culous peritonitis, with carcuioma of the peritoneum or as an extension 
of a chronic plastic pentomtis of septic origin In Pick $ disease there 
IS a diffuse proliferative peritonitis, often associated with similar 
proliferative changes m the mcduistinum, pericardium and pleura (see 
chrome indurative mediastino pencarditis, p 221), and with chrome 
nephritis and arteriosclerosis In Concato’s disease the peritoneum is 
much thickened, the omentum is often rolled up and there is chrome 
perihepatitis or perisplenitis A serous effusion may be present, and 
when the pericardium and pleurae are mvolved the condition is known 
as polj'serositis or pol>orrhomemtis A barium meal may show a 
peculiar condition of thickening of the stomach and tlie cxcum and 
colon may also be mvolved 

Chronic Tuberculous Peritonitis 

Etiology The Mycohactenum lubemtlo9ts [B tulerculo9is) usually 
gams access to tiie peritoneum from the intestine, or the mesenteric and 
retropcntoneal l 3 fmph nodes It may, however, be a blood borne 
infection from a focus in any part of tiie bod) Cirrhosis of the liv er is 
a predisposing cause in adults 
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Pathology. Certain types are described, which tend to orerJap each 
other 1 Tabes mesentenca The mesenteric and retroperitoneal lymph 
nodes are affected 2 The plastic or Jtbrotdianeiij Adhesions form, the 
intestines are matted together, the omentum may be roUed up m a tp a s s , 
and there is no effusion 3 The asetiteform * The fluid may be free or 
loculated by adhesions 4 The caseous variety Softening occurs m 
the tuberculous foci, there may be localised suppuration and the forma 
tion of fecal fistulas 

Clinical Findings The patient is usually between the ages of 8 and 
25 years The onset is insidious , thus the child is gradually taken lU 
with lassitude, loss of appetite, pallor, abdominal discomfort or cohc. 
The bowels are usually constipat^ 

On Examination The child looks somewhat wasted, but the abdomen 
is often distended The skin, especially over the abdomen, may be 
pigmented In the plastic vanely the abdomen has a pecuhar doughy 
feelmg Small masses maj be felt, due to lymph nodes or matted 
omentum Xioculated fluid gives rise to a dull swelling which may 
simulate an ovanan cyst When there is free flmd the signs are those 
of ascites The temperature is usually sbghtly raised and irregular, but 
it may be normal The bowels are costive in tlie plastic variety, but with 
tabes mesentenca, obstruction of the Lacteals may result m diairhcea 
with fatty stools 

Differential Diagnosis Chronic tuberculous peritonitis may be 
mistaken for other causes of wasting, cmhac disease, chrome appendiatis, 
regional ileitis, salpmgitis, an ovarian cyst, abdominal caremoma and 
cirrhosis of the liver, or other causes of ascites Diagnosis is established 
m the ascitic variety by removing a specimen of the fluid and injecting 
It into a gumea pig, in which tuberculous lesions develop m 2 to 8 
months An X ray examination which reveals calcified abdommal 
lymph nodes is in favour of the presence of unhealed tuberculous lymph 
nodes in the abdomen 

Course and Complications The course is prolonged in the majority 
of cases Complications mclude intestinal obstruction or perforation, 
fecal fistula formation, localised suppuration, and general dissemmation 
by the blood stream 

Prognosis There is usually a tendency to recovery, the most 
unfavourable developments are the general dissemmation of tuber- 
culosis, mtestmal obstruction, the formation of fecal fistulie or of local 
abscesses 

Treatment. Streptomycm, para ammosalicylic acid and/or isoniazid 
should be administered os for acute tuberculous peritonitis Operation 
is required for mtestmal obstruction 


Cysts of the Pentoneum 

The cysts may be mesentenc, hydatid, dermoid, or teratomatous 
They cause vague symptoms, such as abdommal discomfort and 
swelling, and the treatment is suigical 
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New Growths of the Peritoneum 

These are sunple and malignant. Simple growths include a fibroma, 
lipoma, angioma, lymphangioma, and myoma Malignant growths 
may be primary, such as an endothelioma or sarcoma Usually they 
are secondary to carcinoma of the ovary, stomach mtestme or breast 
or to a pleural endothelioma The peritoneum may be studded with 
mmute nodules and an effusion, serous, hemorrhagic or chylous, may 
form 

Asates 

{including nydropentoncum, Seropenloneumt Hesmopentoneum 
and Chylopentoneum) 

Defimtion Non purulent fluid in the peritoneal cavity 
EHology The fluid may be a transudate (hydroperitoneum), an 
exudate (seropentoneum) blood stained {hiemopentoneum) or fatty 
(chylopentoneum) ^ 

^Jlydropentoneum may result from Heart failure, constrictive 
penMrditis or obstruction of the inferior ^ ena cava Cirrh osis of the 
liver '^O bstru cjion of the porta! vein, as by pressure from~enIarged 
lymph nodes m the portal fissure^ which may be due to tuberculosis, 
carcinoma or Hodgkin’s disease, or the pressure of an aneurysm or 
thrombosis ^eplmtis, pernicious anaimia or leukamia Seropmto 
♦jeuw* may be due to ''•Cliromc peritomtis as m tuberculosis, caromoma 
or hydatid infection, or to polyserositis, or ovanan tumours Homo 
peritoneum may occur m pentonitis associated with tuberculosis or 
carcinoma Chyloperttoneam may be due to obstniction of, or mjury 
to the lacteals or to nephritis 

Ascites is thus a sign of di> erse pathological states 
Pathology The fluid In h>droperitoneuro the transudate is 
clear, str aw coloured, with a s pecific gravity u sually h^ow 1 01 5, 
containing protein under 2% and a few cells Th seropentoneum the 
fluid m a y oe darke r, the speofic gra«ty_is usuall y over 1 015, the 
p rotein content is tugher (ov er 8%) and the cells are more nji merou s 
In hffimopOTtoneum redlilood corpuscles are present Chylopentoneum 
may be chylous fluid, whitish yellow and turbid, with chyle , a 

cells Portal hypertension is the most important factor m the production 
of ascites in liver disease, hj’poproleimcmia is of great importance in 
ascites associated with generalised oedema 

Clinical Findings The clinical picture vanes accordmg to whether 
the cause is cardiac, hepatic, renal, etc The local symptoms and signs 
are as follows The patient complain s .of abdomm al swelling, hea viness 
o r discomfort There maj also be dy spnoea or palpitations with 
swelling of the . l egs 

On Examtnalion The abdomen appears fairly u^ormly distended 
when_the_patient is lying, with some.pro minencej rQ he flanks , pro 
vid^ the fluid is not loculated If there is a large quantity of fluid 
the umbiUcu8_ma v be e verted-ond slrtg air o phtco! ma y be seen 
Enlarged_veinsjnoy be_prcse nt around the umbilicus (eopof 3/edujg) 
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and with portal thrombosis dilated veins a ppear in th^ bvpo- 
gastrrain, m which the direction _oC flo\^is_reyersed (t e , the blood 
passing from below upwards) On palpatmn a fluid thn ll may be 
obtame d The thnll is transmitted to one hand placed on the abdoinm 
m the flank, when the other flank is flicked with the finger , the ulnar 
margm of an assistant’s hand should be used to compress the abdominal 
wall in the centre, to prevent transmission of the thnll along the wall 
On percussion there is dulness in the flanks and hypogastnum, and this 
shifts when the patient turns on his side, the upper portion becoming 
resonant K the hver is enlarged it may be felt by suddenly pressing 
with the fingers over it (‘ dipping ’ ) With small degrees of ascites 
the dulness may hecome apparent m the umbihcal region by percussmg 
the abdomen with the patient in the knee-elbow position Loculated 
ascites may cause dulness in one zone of the abdomen, which does not 
shift with change of position There may be cedema of the legs and 
scrotum, and the urine may contam a trace of albumin 

Differential Diagnosis Ascites must be distinguished from 
abdonunal ^tention due to g iull bladder, an {Syrian cyst, a’fumour 
or flatulcnf^itestmal distention The bladder should be emptied with 
a catheter With an ovarian cyst the swelling is mainly below the 
navel, the dulness does not extend to the flank or shift as it does with 
free fluid in the pentoneum, and on xaginal examination displacement 
of the uterus may be felt With a tumour, the mass, if palpable, is 
generally firm and there is no shifting dulness With flatulent detention 
the abdomen is hj'peiresonant but flatulent distention and ascites often 
CO east 

Course and Complications, These must vary with the underlying 
cause of the ascites 

Prognosis Ascites is almost alwaj-s a senous condition, m manj 
instances being the harbinger of death Tlie outlook is more fax curable 
m cases due to congestive heart failure and a few cases of t>enign ascites 
hax e been described, which have not recurred after paracentesis and 
for which no cause xvas discos cred 

Treatment The treatment for ascites due to cirrhosis lias been 
desenbed on p 91 

THE MESENTERY 

The following affections of the roesenteiy will be briefly desenbed 
Inflammation (mesententis), structural abnormalities, hemorrhage, 
thrombosis, embolus, cysts, new growths, and tuberculous lymph nodes 

loflammatloo 

{Mesententis) 

This may form part of a general pentonitis or be localised to a part 
of the mesentery as the result of spread of infection from adjacent 
intestme 

Structural Abnormalities 

Excessive length of the mesentery may lead to volvulus, 
bowel may become incarcerated through an openmg » 



MESE^ TERIC CYSTS 125 

Heemorrhage 

This may occur rarely m the hemorrhagic varieties of the acute 
specific fevers, such as small pox, or as the result of degenerative changes 
such as artenosclerosis or aneurysm of the mesenteric artenes It 
produces symptoms resembling those of intestinal obstruction 

Thrombosis and Embolus 

Venous thrombosis may result from cirrhosis of the hver and 
congestive heart failure, or develop in association with pylephlebitis or 
intestinal or appendicular suppuration, or after splenectomy It may 
also occur as a manifestation of thrombo phlebitis migmns An 
embolus may lodge m the mesenteric arteries m cases of bactenal 
endocarditis and mitral stenosis The glimral picture is that of an acute 
abdommal emergency Tlie patient is suddenly taken ill vvith se^e^e 
abdominal pam, collapse, sweating, pallor, low temperature, and 
frequent pulse The abdominal wall is not usually ngxd Some blood 
and mucus are passed b> the intestine ; m a few hours the abdomen 
becomes distended, and vomiting and perhaps h/cmatemesis set in 
Gangrene or perforation of the intesbne may occur The outlook is 
very grave, and the treatment is surgical 

Cysts and New Growths 

Sleseotenc cysts may be hamorrbagic, serous, lymphatic, or due to 
hydatid mfection or to a dermoid They form roimded swellings in the 
abdomen and cause vomiting, colic or mtcstinal obstruction 

New growths are usually secondary mabgnant deposits 

Tuberculous Lymph Nodes 
(TcJm Mesenitnea) 

Tabes mesentenca is described on p 121 (chronic tuberculous 
peritonitis) 



CHAPTER II 

the respiratory system 


Introductory Clmical investigations m diseases of the lun^ 
include a routine examination of the chest by inspection, palpation 
percussion and auscultation The lungs should be examined radio 
logically with a screen and film and in some cases after the injection of 
Lipiodol Tomography is of value m demonstrating deep seated ca\nties 
or solid lesions for by this process serial views of the lungs are obtamed 
at varying depths from the surface Bronchoscopy and exploratory 
thoracotomy ore required m some cases 

The vital capacity of the lungs is estimated by a spirometer It is 
the amount of air which can be expired after a deep inspiration The 
average amount for an adult is 3 600 m! It is especially diminished m 
emphysema and is also found to vary with the degree of activity m 
pulmonary tuberculosis The sputum should be examined for colour 
consistency and odour, it should be floated on water to see if bronchial 
easts are present and the volume m 24 hours recorded on the tempera 
ture chart Laboratory tests mclude a search for tubercle bacilli the 
predommatmg otganisuis, and special tests for spuocbstes, ova of 
paragommui wsttmani streptothrices and mabgnant cells It may 
be necessary to determine the 'Wossermann reaction of the blood the 
rate of sedimentation of the red cells and the cell coimt 


THE UPPER RESPIRATORY TRACT 
Kay Fever 

(Allergic coryza PoHinom) 

Defiifltion Paroxysmal and seasonal inflammation of the 
conjunctiviB and nasal mucous membrane 

Etiology Hay fever is due to sensitiveness to certam pollens 
In England the pollen is usually that of the “ Timothy grass,’ and 
more rarely tree pollens In the autumn the JLchaelmas daisy is an 
occasional cause 

Pathology The condition is one of allergy, the patient exhibiting 
an abnormal sensitivity to foreign proteins or to altered tissue proteins 
There is hyperemia of the conjunctive of the nasal mucous membrane, 
and sometimes of the larynx and trachea 

Clinical Findings The patient is usually a young adult who giies 
a history that every year m the early summer firom May to July he 
suffers from attacks of sneezmg, watenag of the eyes and often headache 
There may be much watery discharge from the nose and some malaise. 
He may also suffer from asthma at different penods of the year TJie 
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attacks are more common m tbe country, especjally if near a hay field 
They also occur m towns 

Differential Diagnosis The diagnosis is established by the seasonal 
mcidence and the cutaneous reaction of the patient to pollen IIa> 
fever should be differentiated from paroxysmal sneezmg due to local 
irntabon of the nose, or to nervous influences (nervous coryza) In 
paroxysmal rhmorrheea attacks of sneezmg or of runnmg from tlie nose 
occur at all times of the year This is probably a vasomotor phenomenon 
due to allergy, the patient bemg sensitive to dust, snuff, oms ponder, 
feathers, animal emanations, baclwia, etc 

Course and Complications Tiie course of tbe disease is limited by 
the life history of the plants producing the pollen. Asthma or a perennial 
coryza may develop as complications 

Prognosis This is good as subsequent attacks may be prevented 
or modified by appropriate treatment Hay fever tends to lessen in 
severity m successu e years, and to disappear m about 20 years 

Treatment Prophylactic Early m the year the cutaneous 
reaction to Pollaecioe should be determmed A control prick is fust 
made through a drop of normal saline with a hypodermic needle 
A drop of Pollaccme containing 20,000 units of pollen toxm per 
ml IS placed on the forearm and a pnd>. is made through it Tbe drops 
are then wiped off with cotton wool A positn e reaction is shown m 
about 15 minutes by the formation of an urticarial wheal surrounded bj 
a red areola Desensitisation should be begun early in February 
Subcutaneous injections of Pollaccme are given every other day 
The mitial dose vanes from 40 to 100 umts, and a 15% increase is made 
at each injection In order to obtain adequate protection a final dose 
of 50 000 to 100,000 units wiU be required A local reaction may be 
prevented by taking calcium lactate 10 gr (0 D G ) half an hour before 
the injection A marked local or general reaction can be checked by the 
subcutaneous injection ofStoSm (0 2to03ml)of inject adrenaline 
(B P ) 1 in 1,000 Should a reaction occur the next injection should be 
the largest precedmg dose that did not cause a reaction 

Curative Considerable relief can often be obtained by the daily 
subcutaneous injection oi Itib units po'ilen Vtrtni and a srabcutaTicims 
mjectionofSm (0 2 ml ) of inject adrenaline {B P ) 1 m 1,000 Further 
treatment for the patient who is suffering from Iny fever consists in 
wearing dark glasses The nasal mucous membrane may be protected 
by wlute vaseline, or by Anesthone cream Privine or Fenox drops up 
the nostrils may give temporary relief Hjdrocorlisone snuff gnes 
good immediate results Antihistamine drugs such as Anthisan 50 mg 
tab , or Dibistm 50 mg tab , the latter being a combination of Antistin 
and Pyribenzamine, may be helpful if taken 3 or 4 times a da> , or a 
Ilistryl Spansule 5 mg may be given every 12 hours 

Eplstaxis 

Definition, Bleeding from the nose 

etiology Epistaxis mnj be due to local or general causes Local 
causes Trauma, picking the nose, foreign bodies m the nose, nasal 
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djph thena new growths such as a polypus or mahgnant tumour, lupus, 
syphilis, telangiectases (which may be hereditary), a fractured base or a 
pituitary tumour. General^taes ^istans may be associated with 
high blood press^fe, mitral stenosis, po^ cirr hosis of the hver,,t^oid 
fever, whoopm^ugh, blood diseases such _as leuiiemia, antemia, 
bicmophilia and purpura, and a lowered atmospheric pressure such os 
occurs at high albtudes It may also occur at puberty without any 
discoverable cause 

Pathology The bleeding point is^ten situate d at the anter ior and 
inferior part of the septuirLpasi 

Differential Diagnosis Blood which passes backwards from the 
nose may be coughed up and raise the question of hiemoptjsis A 
careful naso-pharyngeal examination will usually reveal the bleedmg 
point In other cases the blood may be swallowed and vomited or 
cause melesna 

Course and Complications Usually the bleeding stops m a short 
time, but it mav be persistent and cause aniemia and debility 

Prognosis This depends on the cause Epistaxis may be trivial, 
or it may be a symptom of a fatal disease 

Treatment This vanes with the cause In children the bleeding 
usually' stops without treatment, unless due to a foreign body, which 
should be removed la other cases a cold compress should be applied 
to the nose with the patient Ipng down, or a little cotton wool inserted 
mto the nostril and pressure appbed over it The wool may be soaked 
m liq adrenal hy drochlor or in viper venom as described on p 654 
In persistent cases the bleeding point should be sealed by the galvano 
cautery at cherry red heat.. Epistaxis associated with a high blood 
pressure is a us^l safety valve and does not require to be checked, 
unless very excessive 


THE LARYNX 
Acute Simple Laryngitis 

Definition. Acute catarrhal inflammation of the lary nx. 

Etiology Acute simple laryngitis may be a symptom of a common 
emV, or resirli /roar iab^ixpa cf i-wisjriP li ansy also rorur as an 
early manifestation of measles, or be due to improper production or 
over use of the voice 

Pathology There is hypersenna of the vocal folds (cords) and 
epiglottis, with exudation of mucus 

riin,rai Findings The patient cranplams of alteration m his voice 
varying from harshness to hoarseness or aphoma The throat may feel 
raw and there may be malaise with an imtating cough 

On Examination The temperature may be a httle abov e normal and 

laryngoscopie examination will reveal the rednessorsivellingofthelarynx 

Differential Diagnose Acute simple laryngitis must be 
differentiated from functional aphoma and from such serious condition 
as laryngeal diphthena, tuberculosis, syphilis or carcinoma of the 
larynx, which are described later 
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Course and Complications. The larjmgitis usually improves in 
7 to 10 days, but the course is more prolonged if the voice has been 
strained or if irritants have been inhaled. 

Treatment. The voice should be rested. If there is any fever 
the patient should be kept in bed, the temperature of the room main* 
tained at G5® F. (18-S'’ C.), and the air moistened by a steam kettle. A 
steam inhalation should be used for 5 minutes 8 times a day, such as 
01. pini 10 m. (O-C ml.), mag. carb. lev. 10 gr. (o-C G.), aquam ad 120 m. 
(8 i^) 120 m. (8 ml.) in 1 pint (600 ml.) of steaming vrater at 165® F. 
(78*8® C.). Hot compresses applied to the neck are often comforting. 
Cough can be checked by a sedative mixture such as Tnc. opii camph. 
20 m. (1*2 ml.), tnc. ipecac, 5 m, (0-8 ml.), sjt. pruni serotin. 80 m. 
(2 ml.), aq. chlorof. ad J fi. oz. (16 ml,). J fl. oz. (15 ml.) t.d.s. 

Chronic Simple Laryngitis 

Definition. Chronic catarrhal inOammation of the larynx. 

Etiology. Chronic simple laryngitis may result from irritants, such 
as tobacco and various forms of dust, from over-use or faulty use of 
the voice, or from prolonged coughing associated with chronic bronchitis 
or pulmonar>' tuberculosis. It may also be secondary to cluonic 
infection in the mouth, nose or pharynx. 

Clinical Findings. The onset is usually insidious, the patient 
complaining of hoarseness or of weakness of the voice. The throat may 
feel dry and there may be an irritating cough. 

On Examination: The pharynx is usually red, and swelling or 
redness of the vocal cords may be seen. 

Treatment. The patient should rest the voice os much as possible, 
and give up smoking and alcohol. A steam inhalation should be used 
at night, as described above, and during the day a potassium chlorate 
lozenge may be sucked occasionally. Subsequently lessons should be 
taken in voice production, if the laryngitis has been caused by errors in 
this respect, and o dusty occupation should be changed, if possible. 
In obstinate cases a change of air and rest may effect a cure. 

Tuberculous Laryngitis 

Etiology. Tuberculous laryngitis is usually associated with pul- 
monary tuberculosis, and is due to infection with tlie tubercle bacillus. 

Pathology. The disease may be localised to the vocal folds (cords), 
inter-arytenoid space, ventricular folds or epiglottis. There may be 
swelling, infiltration or ulceration. Tlic posterior part of the vocal 
cords is most often afTected. 

Clinical Findings, Tuberculous laryngitis is very rarely seen now, 
thanks to the special antibacterial drugs. The patient’s first complaint 
may be of hoarseness or of loss of voice. In other cases he may develop 
these symptoms as a complication of a recognised piilmonarj’ tuber- 
culosis. If the epiglottis is involved the patient may notice difliculty ia 
swallowing liquid foods, any attempt to do so provoking cough. In the 
sxinoxt‘1 xxstctHv. ^ 
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later stages there may be severe pam on swanowmg, felt m the throat 
and radiating to the ear 

On Examinahon Vanous lesions may be found in the larynx, such 
as swelling or ulceration of the inter arytenoid space or of a vocal cord 
The vocal cord may be fixed by the granulation tissue 

Differential Diagnosis Tuberculous laryngitis has to be 
differentiated from a simple laryngitis which may occur m puhnonarj 
tuberculosis, and from syphilis or a new growth The opinion of an 
expert laryngologist will be required In addition the sputum must be 
tested for tubercle bacilli, the lungs X rayed, the ^Vasserraann reaction 
detennined, and a portion of the diseased tissue may require micro- 
scopical examination after removal by punch forceps 

Course and Complications Tuberculous laryngitis maj be cured 
by suitable treatment, especiallj m the early stages Pulmonary 
tuberculosis is usually present 

Treatment This is described on p 172 


S^-phihs of the Larynx 

Etiology Larjmgeal syphilis is due to infection with the 2 reponana 
pallidum 

Pathology Congenital syphths A catarrhal syphilitic IsryTigitis 
may occur m infancy, or a gumma may de\ elop about the age of puberty 
Acquired syphilis Lesions may occur during the secondary stage, such 
as patchy hypencmia of the cords mlb formation of mucous spots 
In tertiary syphilis the lesions include infiltration, serpiginous ulcera 
tion, gumma formation or stenosis of the larynx The antenor part of 
the larynx is more commonly affected than the posterior 

Clinical Findings There is usually no pain and no cough, but the 
voice IS hoarse or raucous Stridor is indicative of stenosis, due to 
contraction of fibrous tissue. 

Differential Diagnosis This is as for tuberculous larvngitis The 
diagnosis is established by the laryngoscopic appearances the 
Wasserraann reaction and the response to treatment. 

Treatment A full course of anti sy^philitic treatment is requued 
(seep COO) Caution must be exercised lo the administration of iodides, 
as oedema of the larynx may ensue 

Tumours of the Larynx 
These may be simple or malignant. 

Simple Tumours 

These mclude Papilloma, fibroma, "smger’s nodule” (kerato- 
derma) angioma and degeneration cysts 

Pathology Innocent tumours often grow from the ^ocal cords, at 
the junction of the anterior and middle thirds of the cord A papilloma 
IS frequently pedunculated . ^ .1 

Clinical Fmdlngs The patient may have no symiptoms, but ti tue 
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tumour IS growing from n vocal cord there is usually hoarseness, and 
there may be some stridor An angioma may give rise to biemoptjsis 
Differential Diagnosis This is made by InrjTigoscopic examination 
and the microscopical appearances of the tumour, after removal 
Treatment This is surgical 

Malignant Tumours 

Pathology Intrinsic growths occurjn.the larynx The commonest 
variety is the epithchoma This may be a sessile tumour on a >0031 
cord, or an infiltration of the tissues of the cord It may occur in other 
sites, such as tlie ventricular fold or the posterior commissure Ex- 
tnnsic growths may be found in the epiglottis or around the cricoid 
cartilage Cordal carcinoma is \erj rare m women and when extrinsic 
laryngeal carcinoma appears m women it is nearly always situated 
centrally Secondary deposits m the cervical lymph nodes occur 
comparatively late m cases of mtrinsic laryngeal carcinoma, but earlj 
in extrmsic growths Spheroidal celled carcinoma and sarcoma are 
both rarely seen 

Chmeal Findings Tlie patient is usually a male over the age of 40 
He first complains of hoarseness or of weakness of the voice, often 
thought to be due to a cold, but which persists despite treatment 
Later there is pam, especially on swallowing and progressive detenora 
tion of hcaltli, due to cachexia from the growth 

On Examination The growth is seen on laryngoscopic examination 
Later, secondarj deposits occur m the cervical lymph nodes and second 
ary infection of the growth may give rise to cemcal cellulitis or abscess 
formation 

Differential Diagnosis Tins can only be carried out by an expert 
laryngologist 

Treatment Tim is surgical, or by X rays or radium 
(Edema of (be Larynx 

Definition Swelling of the larynx, due to exudation of fluid 
Etiology (Edema of the Inrvnx may be inflammatorv or non 
inflammatory Injlammaiory cedtma This may occur in association 
with acute catarrhal larjTigitis, septic pharyngitis, cellulitis of the neck 
(Ludwig’s angina), erysipelas of the face and neck, ulceration of the 
larynx due to syphilis or tuberculosis, or rarely as a complication of 
diphtheria, scarlet fever, typhoid fever, etc 

Non infiammatory cedema This may be a manifestation of angio- 
neurotic orfema, or be associated with cardiac or renal disease, or it may 
result from hypersensitiveness to drugs, such as iodides 

Pathology The swelling affects chiefly the aty teno-epiglottidean 
folds, the vocal cords being only slightly in\ olvetl owing to the tense 
attachment of their mucous membrane The epiglottis and subglottic 
region of the larjmx may be very swollen 

Oinlcal Findings The patient is often a child, who is suddenly 
seized with dyspnoea and symptoms of asphyxiation There is a hoarse 
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cry and mspiratoiy stndor The swollen epiglottis can nsnally be seen 
on oral eaaimiiiation ^ 

Treatment If the swelling is due to angio-neurotic osdema, a 
subcutaneous injection of 0 5 to 1 ml of inject adrenaline (BJ* ) 1 in 
1,000 should be given immediately, and spray may be used m an atomiser 
containing neb isoprenal (BPC) If the mdema is due to other 
causes, the immediate treatment consisfa m giving ice to suck, the 
application of ice-cold compresses to the neck, and scarification of the 
cedematous epiglottis with a curved guarded bistourj, after cocaimsa 
tion In very severe cases tracheotomy maj be necessary In cases 
due to iodide idiosyncrasy rehef may usualJj. be giving sod bicarb 60 
gr (4 G ) t d s , and by omitting the iodides 

Croup 

Definition A crowing form of respiration met with in infints and 
young children 

Etiology The following varieties may be distinguished — 

1 InflaTTiTnalory Laryngitis stndulosa Membranous laryngitis 
(diphtheritic and non diphtheritic) Simple acute lar^gitis 
Whooping cough, 

2 Rfjler Laryngismus stndulus Goup associated with enlaiged 
tonsils and adenoids, with dentition, tetany and nckets 

8 Meehanieal Infantile laryngeal stndor Laryngeal polypi 
Foreign bodies in the latynx Pressure of an enlarged thymus upon 
the trachea 

Certam of these vaneties w2J be briefly descnbed 
Laryngitis Stndulosa 

Clinical Fmdings This is an affection of joung children The 
symptoms of a cold are usually present, with a cough and perhaps some 
hoarseness dunng the day The breathing is easy when the child goes 
to bed, but he wakes up durmg the night with an attack of “ croup,” 
characterised by cough, inspiratory stndor and cyanosis This usually 
passes off m from a few rmnutcs to half an hour, when the child falls to 
sleep agam 

Prognosis The condition may be alannmg but is not fatal 

Treatment. IS the attack, does not subside the thdd slwnbi 

be put m a hot bath A steam inhalation from hot, but not boiling, 
water should also be given (see p 129) or the nose and pharvTix spraj ed 
with neb isoprenal (B J* C ) If these measures do not afford rehef, 
an emetic dose of tnc ipecac should be given such as 120 m (8 ml) for 
a child of 6 j ears Subsequently if the tonsils and adenoids are enlarged, 
they should be removed 

I,aryngismu$ Stridulus 
(SpasmophiluJ Breath koldtng AUacli) 

Etiology This variety of croup may be a manifestation of tetany 
It is considered by some to be analogous to asthma, and is often associ 
ated with rickets, enlarged tonsils or dentition. 
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Pathology. There is laryngeal spasm, but no inflammation 

Clinical Findings The patient is usuallj an infant, who is suddenly 
seized during the night with an attack of laryngeal spasm After some 
struggling the vocal cords relax and the air enters with a crowing sound 
Carpo pedal spasm may be present durmg the attack 

Prognosis Death may occur during the attack 

Treatment Dunng the attack The tongue should be pulled 
forward by passing the finger belund it and cold water sprinkled o\ er 
the head and chest If this fails, a httle chloroform placed o\er the 
mouth on lint may cause the child to inhale AJkr the attack The 
blood calcium should be estimated, and if low, calcium lactate given by 
mouth m doses of 1 gr (60 mg ) t d s to a cliild of 1 j ear Rickets 
should be treated if present, and enlarged tonsils and adenoids should 
be removed 

Infantile Laryngeal Stridor 

This is due to a congenita! deformity of the larynx, m which the 
orifice IS unduly small It disappears as the child grows 

Laryngeal Paralysis 

Introductory The vocal cords are atldutled on plnnation and 
abducted with inspiration These movements are effected by intrinsic 
muscles The adductor group includes the lateral cnco arytenoid 
m uscles , the transrerse jirytenoid and the latexoLpaiLof-Ihe-th^TO 
aryfenoid muscles The abductors are the posterior cricoarytenoid 
muscles The cricothyroid muscles also help to render the cords taut 

Adduction is a speciafised movement, controlled bj a cortical centre 
Abduction is mechanical, and regulated bj o-centre in the medulla In 
functional paralysis adduction is affected, whereas in org anic disea se 
abd uction is firet lost, Semon's law states tliat m a progressive organic 
lesion the infrmsic laryngeal muscles are affected in the followng order 
Abductors, tensors and adductors 

The ner\ous path consists of a centre in the third frontal gyrus 
of the brain, and this is bilateral TJiencc upper motor neurones pass 
in the internal capsule to the lower motor neurone centre m the medulla 
{X and XI onsffisJ aerre itade/} Tl/e lower Rtotor itearooes run m tAvr 
% agus, the superior laryngeal branch of which supplies the cricothyroid 
muscle, and the recurrent laryngeal branch innervates the other mtnnsic 
muscles (the lateral and postenor cncoarytenoids, the trans\ ersc aryte 
noid and the thyroarytenoids) 

Functional Aphonia 

Etiology Functional aphonia occurs m association with hjsteria, 
shell-shock, debility, or at times with pulmonary tuberculosis 

Cbnlcal Findings The patient speaks in a whisper, but can cough 
normally There is no dyspnoea 

Laryngoscoptc Examinaiion The cords appear normal at rest, but 
on phonation adduction is incomplete Abduction is normal with 
inspiration 
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Trcatacnt. The general condition of the patient should be imnrov cd 
with a tonic such ns syrup gljcerophosph co (B P.C ) 60 m (1 ml ) 
tds The soice may sometimes be immediately restored hi local 
intralaryngeal faradic stimulation, or by firm depression of the tonfnie 
mth the middle finger of the right hand, while the patient is told" to 
cough and finish the cough on the sound “ Mi ’’ Suggestion is of great 
value in some cases The aphonia, however, ofien recurs 


Organic Laryngeal PaTaI)s{s 

Etiology, The lesion may be in the^bmin, mcdiill'i oblongata, vagus, 
superior laryngeal or recurrent InrjTigeal nerve, or there maj be a local 
laryngeal lesion, such ns ankylosis of the arytenoid carblage A cerebral 
lesion This must be bilateral to paralyse the vocal cords, for stimulation 
of one centre causes adduction of both cords It is therefore \ cry rare A 
nuclear lesion Involvement of the nuclei of the X and XI cranial 
nerves results m homolateral cord paraly sis The chief causes are tabes 
dorsalis, a gumma, a haimorrhage, a new growth, disseminated sclerosis, 
syTmgomy elia, amyotrophic lateral sclerosis, poliomyelitis, and libio 
glosso pharyngeal paralysis These lesions are often bilateral The 
lagus This may be mvoh ed m a fracture or tumour of the base of the 
skull or by pachymeningitis or neuritis The superior laryiigeal nene 
This IS rarely affected, but it mav be compressed by enlarged cervnciJ 
lymph nodes, or damaged by trauma or by diphtheritic ncuntis Such 
a lesion causes loss of tension in the vocal cords The rfeiirreii/ tarifrigeal 
nerve TIus may be compressed by an aneurysm, lyTnph nodes in the 
neck, a thyroid tumour, carcinoma of the asopliagus, chrome apical 
pleurisy especially on the right side, a dilated left atrium in mitril 
stenosis, bronchial carcinoma, a mediastinal tumour, cervical or media* 
stmal abscess, and a pericardial or pleural effusion It may also be 
affected by neuritis due to such causes as cold, diphtheria, alcohol, 
arsenic or lead It may be inyurcd at an operation The following 
vaneties of organic paralysis may be due to any of the causes given 
above 

Unilateral Abductor Paralysb 

Clinical Findings There is no cough the voice is normal or honrSe, 
and there may be some dyspnoea on exertion 

Laryngoscopic Examwalion • The cord lies near the mid line at rest 
it does not abduct on inspiration, but on phonation the cords meet 

Total Paralysis of One Cord 

Clinical Findings The voice mav be low and hoirsc, but there is 
no cough and usually no dyspnrea ,, 

Laryngoscopic ExaminaUon The cord is in the '* cadaveric 
position, midway between adduction and abduction It docs not 
move on phonation or on inspiration On phonation Uie sound 
cord comes across the mid hoc to meet the paralysed one. 
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Bilateral Abductor Paralysis 

Clinical Findings The voice is practically normal, but there is 
inspiratory striilor 

Laryngoscoptc Examinatian Both cords at rest he near the mid 
line They adduct on phonation, but there is no abduction on 
inspiration Tracheotomy may be required to relieve the djspncea 

Bilateral Complete Paralysis 

Clinical Findings The patient can only whisper, but stridor is not 
present 

Laryngoscoptc Examination Both cortls are in the “cadaveric’ 
position, and they are immobile on phonation and on inspiration 

THE TRACHEA 
Tracheitis 

Etiology Tracheitis may be acute or chronic Acute tracheitis 
This IS usually bacterial m origin, occurring either witli_a cold, which 
extends to the hrge bronchi, or in association with v ylioop ing_gough or 
influenza It may also be met with m measles, diphtKeria or typhoid 
fever" Inhalation of irritants, such as poison gases or steam, is a 
c"ausative factor in some cases CAronic t racheitis This may follow 
acute troeheitis . or be due to chronic irritation from smoking It may 
be secondary to clironic inflammation of the nose or larynx, or to a 
local lesion m the trachea, such as a tumour or gumma 

Pathology. The inflammatory changes vary m degree from the 
vascular engorgement exemplified by the “ pmk ” trachea of influenza, 
to membrane formation with sloughing as may occur m diphtheria or 
gas poisoning 

r.lmlgal Findings In acute tracheitis the patient complains of a 
sense of soreness imder the sternum, but the symptoms of the associated 
laryngitis and bronchitis are usually more noticeable. 

Treatment In the acute stages the patient should be kept in a 
warm room, and if there is fever he should be in bed Counter*imtants 
should he applied over the upper part of the sternum and loner part of 
tlic neciL, seiciV iss lot (BE) A sedstire cough mceturc 

should be given, such as Tnc opii camph 30 m (2 ml ), liq aramon 
acetat 60 m (4 ml ), syrup pnini serotm 30 m (2 ml ), aq chlorof 
ad^fl oz (15 ml) jfl. oz (15nil)tds A steam inhalation contain 
mg tnc benzoin co CO m (4 ml ) m n pint (COO ml ) of steaming water, 
at a temperature of 105® F. (73 8® C ), should be used 2 or 3 times a day 

Tracheal Obstruction 

Etiology. The obstruction may be due to causes in the lumen of 
the Iracliea, in the wall or outside the wall 

*^1. In the lumen Tins may result from an inhaled foreign body, or 
from a pedunculated tu mour , sudi ns a papilloma 

2 In the vail Obstmction'hi5yrbe~cause3Tjy cjcattisation_of a 
wound or tracheotomy jear, or by fibrosis following the iniialation of 



186 


THB RESPIBATOBY SYSTEM 

KTCTe imtants Syphilis, leprosy, sderomo and secondary maliraant 
deposits are rare causes of obstruction “ •' t- 

O Outside the wall Obstruction may result from pressure due to an 
^l^ged thjToid ( scabbard ” trachea), enlarged cervical lymph nodes, 
especially if affected by malignant growths or HodgUn’s disease, an 
aneurysm, an e nlar ge d th^ Tnus or a mediastinal tumour 

Climcal Fmdings These vary with the degree of obstruction and 
the suddenness of its onset The most noticeable symptoms are dyspnoia 
an^racheal stndor Pressure from on^nlarged thymus in infanU, 
resulting m trachea! stridor, is veiy liable to be mistaken for croup 
due to far3mgeal obstruction v/' The dyspnoea is often relieved by 
leaning the infant forward The temperature is nornial,~'and the 
^anosis and dyspncea may improve markedly from tune to time 
A foreign body which has passed through the larynx often gives nse 
to very shght symptoms when it is m the trachea, and it usually rapidl> 
passes mto a bronchus In slowly de\elopmg obstruction the stndor 
IS often beard first when the patient is asleep When the obstruction 
IS severe, respiratory excursions of the larynx are obvious, and the 
accessory respiratory muscles are m action 

Treatment This vanes with the cause of the obstruction Tnchc 
otomy must not be performed m cases of thymic stndor, os it will onI> 
precipitate death The possibility of X ra> treatment should be 
considered, and the baby must not be allowed to he down Foreign 
bodies in some cases can be located by X ray exammation and remo^ cd 
with a bronchoscope In organic stenosis m the cervical portion of the 
trachea, it may be possible to relieve the dyspncea by a low tracheotomy 
Usually nothing can be done to reheve obstruction m the mediastinum 
due to external pressure, unless there is a tumour which can be remoied 
by operation 

Tracheal Diverticula 

Tracheal widenmg, with protrusion of its mucous membrane between 
the nngs, is a rare condition, revealed at times by endoscopy or by 
Lipiodol exammation 


THE BRONCHI 
Acute Brondiitls 

The following varieties arc described Tracheobronchitis, sup 
purative and fibnnous bronchitis 

Acute Tracheobronchitis 

Definition Acute inflammation of the larger bronchial tubes, 
usually associated with tracheitis 

Etiology Primary cases The exciting organisms arc most often 
the Streptococcus pneumonia: (pneumococcus) and the llrmophthts'' 
influenza: Less often the organisms found are staph jlococci, strept^ 
COCCI, and Friedlander s bacillus Inhalation of du^t'^d chemical 
irritants may also cause acute bronchitis Preduponng causes 1 Age 
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Childhood and late adult life 2 Sex Males predominate 3 Climate 
Damp an d wet 4 Season Autumn and winter 5 Heredity There 
IS often a hereditary factor 

Sccondan/ cases Acute catarrhal bronchitis may occur as a com 
phcation in such diseases as measles^ whooping cough influenza typhoid 
fever, diphtheria neplintis pulmonoiy tuberculosis malana etc 

Pathology The lower pa7t of tlic Cracl ea anTtlic main bronchi are 
affected The mucous membrane is hirpenemic m the early stages with 
little secretion , later a thin mucous exudate appears which becomes 
muco purulent, and finally ceases 

Cllnlca] Findings The patient is taken ill with a cold which passes 
down to the chest There is malaise with perhaps headache and 
shivering as the temperature rises A sense of rawness may be felt 
under the sternum or m the second and third intercostal spaces near the 
sternum A dry cough causes pam m the chest which disappears 
as the secretion forms and is expectorated 

On Examination The temperature may be raised to 100® or 101® 

F , (37 8® or 88 8® C ) the respiration may be slightly increased to 18 
or 20, and the pulse is also somewhat frequent 00 to 100 The chest 
Inspection Movement is good and equal Palpation Rhonchal^^ 
fremitus may be present on both sides , tactile fremitus is normal 
Percussion The note is normal Auscultation The breath sounds 
are harsh or they may be almost obscured by sonorous or sibilant rhon-'' 
ch i As the secretion loosens bubbling rales may be heard Vocal 
resonance is normal The sputum is scanty and tenacious at first , 
later it increases and is more purulent 

Difi'erential Diagnosis There is usually no difficulty m the di agnosis 
either of the prunary or secondary cases The sputum should be 
examined and the lungs X rayed to exclude the possibihty of tuber 
culosis 

Course and Complications The disease usually pursues a course 
lasting 2 to 8 weeks the temperature falling to normal in a week or so 
Chronic broncliitis may ensue as a sequela 

Prognosis This is good, unless the patient is very young or very 
old, when the disease may prove fatal 

Treatment The patient should be kept in bed m a warm and 
moist atmosphere, the temperature being maintamed between 60® and 
65® r (15 5® and 18 3® C ) day and night, and a steam kettle used In 
severe cases antibiotics should be given without awaitmg the result of 
sputum culture Crystalhn e peo iaUin Imilhon units should be injected 
intramuscularly every 12 hours Alternatively Acliromycin (tetra 
c^hne) can be gi\ en by mouth bcginiung witli 1 G (4 capsules), and 
followed for 2 days by 0 5 G six hourly, and then 0 25 G see hourly 
for about 5 days These drugs have a inde range of nctiwty and are 
effective against the // tnjluen tr, which is not the case with penicillin 
Vitamin B should nlso_be gisen, in the form of Beplex capsules 2 t d s 
During the dry stage a steam inhalation may be used such as 01 pini 
10 m (0 6 ml ) inag carb le\ 10 gr (0 0 G ) aq ad 100 m (8 ml ) 

120 m (8 ml ) in a pint (COO ml ) of steaming water at lG5*r (788® C) 
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The vapour to be inhaled from a Nelson’s inhaler for e minutes nifht 
dry coug h s>Tup codem phosphat. 
(B1 t)m '5 be giicnjn doses of 30 to GO m (2to4mr5t I'd^Brojiclnal 
spa sm ^ ed b> th e methods recomm ended for an attack of 
aslluria Sleep may he induced bj the use of some preparation such ns 
^ S econal, gr (0 1 G } capsule, one or tiro, or m some adult cases 
pulv i^cac et opu i o gr (0 6 G > The boivels should he opened daik 
with a saline, such as mag sulph 60 to 120 gr (4 to 8 G ) mane During 
the febrile st age the jiet shou ld be liquid or sem i solid As the secretion 
loosens and the cough becomes easier, a stimulant expectorant should 
be gn en such as Ammon carb 3 gr (0 2 G ), tnc scillt: 5 m (0 3 ml ), 
sp chlorof 7 m (0 45 ml ), infus senegac rec ad 1 fl oz (SO ml ) 1 n 
oz (30 ml ) t d s If there are signs of dilatation of the right side of tljc 
heart cardiac and respiratory stimulants should be given, such as 
digoxm 0 6 mg m I ml 70% alcohol diluted with 9 ml normal saline, 
injected intravenously, slowly, or Coramine (nikethamide) 1 5 ml su? 
hourly subcutaneously In a seiere case 70 ml of Conmrne (niketha 
mide) may be injected intravenously If possible, a penod of convalc 
scence should be arranged for, in a warmer climate 

Capillary Bronchitis 

This variety of acute bronchiolitis is often indistinguishable from 
bronchopneumonia It maj be associated witli inRuenza, measles or 
scarlet fever Bronchohlts fibrosa obliterans may develop later, nodules 
of fibrous tissue replacing destroyed bronchioles The X ray findings 
resemble those of acmonodular tuberculosis 

Acute Suppurative Bronchitis 

An epidemic of acute suppurative bronchitis occurred in the winter 
of 1916-17, but the disease is seldom if ever, met with non The 
patient is extremely cyanosed and d^-spnccic, the sputum being thiek 
and copious The prognosis is verj poor Oxvgcn should be 
administered with a double nasal tube, or a 13 L B mask, and ciyslnlhne 
penicillin injected intramuscularly, one million units cverj 0 hours 

Acute Fibrinous Bronchitis 

Some authorities regard this ns a form of acute tmclieobroncliitis in 
which fibrinous casts form in the bronclunl tree and are expectorated 
from time to time The casts can be detected by floating the sputum 
m water Attacks arc liable to recur Steam inhalations should he 
given and crystalline penicillin, 1 million units, injected mtramuscularlj 
everj 12 hours 

Chronic Bronchitis 

Definition Chrome bronchial inflammation 

Etiology. Chrome bronchitis may be n recurrent hilienial sequela 
of an acute attack of bronchitis vvhicli was not cfficientlj treated or it 
mav start insidiousK The organisms most common!) found m tnc 
sputum are the pneumococCus, 11 jnjluenzcc, Slaphyheoeeus auretis. 
Streptococcus Jucmohjtiais and FnediaJfder’s bacillus an) of which maj 
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be pathogenic Organisms of doubtful pathogenicity may also be 
present such as the ccUarrhaliSf Streptococcus vtndans, etc Tuber- 
culous bronchitis is described on p 164 In some instances chrome 
bronchitis is secondary to cardiac or renal disease, or to infection in the 
naso pharynx or cranial sinuses Predisposing causes 1 Age 
Usually over 40 2 Sex Slales preilominate 3 Climate Damp and 
fog 4 Season Late autunm, winter and spnng 5 Habits Oi cr 
indulgence in alcohol and tobac<xi 6 Dusty occupations The 
professional classes are the least affected, the unskilled workers the 
most 

Pathology In the carl v stages there i s hypertrophy of the goblet 
celU in_the,broncluoles an3 of the mucous glands in the bronchi The 
ducts of the mucous glands dilate Later, \Qrious cliangcs occur, such 
as purulent bronchiolitis, minute abscess formation, obliteration of 
bronchioles dilatation of other broncliioles, and small areas of coUtpse 
and of emphysema 

Clinical Findings The patient is often an adult male, over the age 
of 40, who gives a history of recurrent bronchitis every wmter He 
complains of cough, shortness of breath, and expectoration 

On fxainirtation / There is often slight cyanosis of the face, and 
the fingers maj be clubbed The chest Inspection Movement is' 
rM^cted,"^ cspcciallj if there is emphysema Palpation Rhon chal 
fremitus may be present and tactile fremitus diminished Percussion 
The note is iiy'perresonant, and the area of cardiac and hepatic 
dulness is often encroached on by the emphysematous lung. Ausculta- 
tTon The breath sounds ore harsh or weak, and expiration is usually- 
prolonged Scattered rbonchi * 0 ? "rales may be beard In some cases 
the adventitious sounds are only audible when the patient lies down, 
or after exertion The \ ocal resonance is either normal or diminished 
Right sided cardiac dilatation may be present , Cough sy ncop e may' 
occur causing temporary loss of consaousness This is clue Coccrebral 
anoxia, resulting from the strain of coughing raising the intrathoracic 
pressure This reduces the return of blood to the heart, and the cardiac 
outjiut and blood pressure fall The sputum Tins may be scanty,- 
and in the fonn of stick\ masses or it may be abundant, resembling 
unboired" white of egg antf water, m the variety of hroncfutis known as 
bronchorrhcca serosa In tlie majority of cases Uiere is a small quantity 
of greenish black, rather thick sputum and streaks of blood may be 
present from time to tune In only about 15% of eases of chronic 
bronchitis is there X ray evidence of emphysema Bronchography ^ 
shows some abnormality m 80% of cases, the changes including 
abnormal vanation of the bronchus calibre on respiration, localised 
beaded bronchial dilatation, brondual diverticula and poor filling of 
the smaller bronclu 

Differential Diagnosis Tins usually presents no difficulty. 
Tuberculosis should_be excluded by an X-ray and sputum test, and 
a^^bronchogram may be required in_^oubtfuljcascs of^^broncluectasis 
Early hypcrtaisive^eft-sided cardiac failure may be mistaken for 
chronic bronchitis ’ 
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Cov^e ani Complicaaons. The comee « pregressive, mlh eeesonal 
mtensification In the early stages the bronchiUs is only present m 
the mnter , later it persists, to a milder degree, through the summer 
Comp^ras include emphysema asthma, bronchiectasis and 
dilatation of the heart. ~ ■” 

Prognosis This is usually imfaTOitrahIc, unless the course of the 
disease can be modified by cbmatic treatment 

Treatment This is largely climatic If possible, the patient 
should winter m a milder climate abroad Any septic focus m the naso 
pharynx should be removed In England an outdoor occupation, or 
one mvolvmg the inhalabon of smoke or dust, is unsuitable Tlie 
patient should give up smoking, and if obese, he should diet to reduce 
weight If the sputum is difitcult to bring up, the hot water medicine 
IS helpful This contains Sod chlond 3 gr (0 2 G ), sod bicarb 5 gr 
(0 S G ), sp chlorof 5 m (0 3 ml ), aq amsi dost ad 1 fl oz- (CO ml ) 

1 fl oz (80ml)mlfl oz (30 ml ) of hot water on rising, and repeated 
dunng the day if required In wheezy famnclutis postural drainage 
will result m expectoration of sputum If there is a looser cough an 
alkalme iodide mixture is helpful, such as Ammon carb 5 gr (0 S G ). 
pot lod 8 gr (0 2 G ), pot bicarb 15 gr (1 G ) sp chlorof 5 m (0 3 ml ), 
aquam ad 1 fl oz (80 ml ) 1 Q oz (30 ml ) t d s Fcnicdlm inflations 
are of little value as the rehef obtained is only temporary Acliromy cm 
(tetracycline) may be given by mouth m £50 mg capsulesrs capsules 
ereiy 0 hours, for a week, and then 1 capsule eieiy J2 hours for several 
months” ’W tamin B sho tdd also be given m the form of Beplex capsules 

2 t d s If "diarrhoea ensues the treatment roust be discontinued For 
an acute exacerbation 1 million units of cry’stalhnc penicillin should be 
injected mtramuscularly every 12 houis for a few days 

If the disease is complicated by bronchial spasm, antisposmodics 
should be given, as for asthma and if there is bronchiectf is, daily 
postural dramage should be encouraged 


Chrome Suppurabvc Bronchitis 

In this variety of chronic bronchitis the bronchial secretion is 
retained for a time m some of the bronchi and becomes oITcnsne It 
may give rise to periodical uncsplamcd rises of temperature, and 
resemble the early stages of bronchiectasis 


Chronic Ftbrmous Bronchitis 

The patient, who is a sufferer from chronic bronchitis, may from 
time to time have an attack of dyspncca or a sense of constriction m 
the chest, which is relieved by the expectoration of a fibrinous bronchial 
cast. 

Brondilectasls 

Definition DdataUen of the bronchi ^ 

Etiology There are three mam etiological factors . 1 Meefanteeu 
Collapse of a bronchus, either pirtnU obstruction from nithin or ^ 
pressure from without, causes a fall of the mtrapleura! pressure with 
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secondary dilatation of the adjacent bronchi, resulting m bronchi- 
ectasis The causes mclude inhalation of a foreign body such ns a 
bone, a tooth, a portion of a bath sponge, a fragment of tonsil or adenoid 
tissue removed at an operation or plugs of mucus Pressure of on 
aneurysm, tumour or calcified tuberculous lymph nodes may also cause 
collapse Pulmonary fibrosis associated with pleural adhesions may by 
traction lead to bronchial dilatation This may follow pneumoma or 
bronchopneumonia, syphilis or tuberculosis of the lungs, or be secondary 
to chronic pleurisy or penetrating chest wounds 

Infective The bronchial wall may be weakened by chronic 
mtrabronchial suppuration, and this, together with a persistent cough, 
may lead to bronchiectasis It may thus be associated with the mhola 
tion of septic matter mto the bronchi, with chronic suppurative 
bronchitis and with lung abscess Factors 1 and 2 are often combmed 
but infection is the more important 
vtT Congemtal This may be an error of development or due to 
atelectasis at birth In Ivartogener’s syndrome there is congemtal 
dextrocardia and absent or incomplete development of the frontal 
sinuses Bronchiectasis associated with fibrocystic disease of the 
pancreas has been described on p 76 

Pathology The bronchial dilatation may be 1 , Cylindrical, 
tubular or rat tail This dilatation is uniform or narrower at'irs'Eermma 
tion 2 Fttstform or glove finger The dilatation is wider at its 
termination '‘Thisnrccurs cspScially m a collapsed lung 0 Saccular _ 
or globular This resembles a bunchof grapes 4 Montltform or lead 
This suggests strung beads The left lower lobe is most often affected 

Clinical Findings The patient is usually a child or a young adult, 
although bronchiectasis may exist m elderly patients who are considered 
to be suffering from chronic bronchitis There may be a lu story of som e 
antecedent ca usative c ondition such as pneumonia or bro ncho pneumonit^ 
The p^ient notices first that he has a cou^, and the s putum m ay 
contain small a mounts _of_ otfensiy e materia l, or it may be noticed that 
{ETbreath is offensive after coughing, or that the sputum or cough is 
influenced by change of posture Ihis probablj represents a pro- 
bronchiectatic stage, m which a bronchogram may reveal no abnormality 
The amount of spufam gradually mcreases and is^more persistently 
offensive In other cases pSiodical unc^Tamed rises of temperature 
wiUTbronchitis may be the only symptom, or there jnay b e recu rring 
hicmoptysis, without anyjitlier symptoms {forme hemc^oiq^ite seche) 
In an established case the patient may say that life is imbearablc owing 
to the amount of sputum and its homble odour Such cases are rare 
now 

On Examination In an early case The characteristic signs arc tlie 
offensive nature of the sputum or of the breath, but both of Uiese may 
be^abseht. The ch^t^TliMe slighr dulness at on e base inth 

we aker brea th soimds and a few. p ersis tent n\le? In an estahlislied case 
There is usually evid ^ce of tox icmio, as shown by wt«tmg, or stimtcd 
growth in a child, “^a hosis a nd*5KIbbi ng of the ^fingers and Joes The 
chest The signs are those offibrosis and exca^-ntion Inspection AIo' c- 




The bronchogram enables the diagnosis of broncluectasis to be 


made 


Course and Complications Tlic course is usually progressive for a 


time and then a stationary stage is reached There is n great tendency 
for the other lung to become similarly offecled Complications include 


septiciemia, amyloid disease, cerebral or spinal cord absc ess emp 3 cm&, 
p\opneumothor'«'; supp'untnepcrjcardjljs or gangrene of Ui Hung 
Prognosis TKis lias been niuch improtTcTbj aniibiotic’frenlmcnt, 
but if the disease is firmlj established and VTidespread the outlook is 


very grave 

Treatment Prophylactic Breathing exercises to expand the base 
of the lung should be carried out during convalescence m every case 
of pneumonia, bronchopneumonia or empj ema Great care should be 
taken m operations on the nose and throat to prevent tlie inhalation of 
tissue from the operation site 

Curalive • Cases should be diagnosed early and medical trevtment 
instituted at once, thus av oiding the necessity for surgical operations 
Postural drainage, as described belon, should first be tried Periodical 
8Wses~of "antibiotics should be given for 2 to 3 -necks using jwnicillin, 
or Achromyan (tetracycline) as m the treatment of chronic bronchiUs 
Postural drainage, without the administration of penicillin earned out 
re<mlarly for half an hour 2 or 3 times o clay mav keep tlic hroneJu diy 
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The pitient must be prepared to continue postural drainage indefinitely 
It can be carried out simply by lying face dorrawards over a stool about 
2 feet (00 cm ) high, v\ith the nbs clear of the seat of tlie stool, the head 
hanging down, and the hands on the floor A basin is put on the floor 
to receive the sputum as the patient breathes deeply and coughs In 
more severe cases tilting may be required for longer periods or by night 
as well as by day The correct position can onl> be determined after 
studying the bronchograms, the object bemg to ensure that the pus m 
the affected bronchi drams doirawards into the tracfiea Jlore than one 
position may be required to drain all the affected bronchi The foot of 
the bed can then be raised on blocks or a special Nelson bed used, or more 
simply a metal bed elevator can be employed The foot of the bed 
can thus be adjusted at different heights A mixture of creosote and 
potassiu m iodid e may be given if the sputum is offensive "sucir^ Pot 
lod 5*^ (b s’lj ), creosot 2 m (0 12 ml ) tnc quillai’c 2J m (0 15 
ml ), ext gljcyrrhiz liq 20 m (1 2 ml ), sjt tolu 30 ra (2 ml ), aq 
amsi dest ad ^ fl oz (IS ml ) A fl oz (15 ml ) ex aq t d s p c In 
cases of bronchiectasis due to the inhalation of a solid foreign body, 
bronchoscopy, with removal of the causative object, should be 
performed if possible Repeated btonclioscopic drainage does not 
afford much hope of a cure 

Surgical treatment of bronclucctasis may imply segmental or lobar 
resection or total pneumonectomy In some cases removal of portions 
of both lungs may be necessary The number of operations for bron 
chiectasis is steadily diminishing, owing to improvements m the pro 
phjlaxis and medical treatment of pulmonary diseases 

Bronchial Diverticula 

Bronchial pouches, resembling those described as tracheal dive^ 
cula(seep 130), are rarely seen 


Asthma 

{Spasmodic Asthma) 

Definition Paroxysmal attncLs of dyspncea,^cluefi> expiratory in 
fari.'ccre; irssvjovrAa'? »Vv,V AwwnUw) 

~~~EtioloSv The allergic djatliesis is an important factor Tliero 
maj also be an undue irntabiiily^thc bronoho moto r_portion of the 
yngiis nucleus or of t?ie bronclual musc les themsches Emotional 
""factors, an overanxious parent, domestic unhappiness, worry and 
anxiety may all play tlicir part m inducing on attack. 

Spasm of the bronchi may result from '^'Stimulation of the nucleus 
from psychical impulses, such as emotions, fatigue, or the sight of 
artificial flowers Reflex stimulation espccialli from the nose, and 
at times from the eye, stomach, and intestines Brouehial stimulation 
from the inhalation of cold air or fog-j-4 Injected substances such as 
acetj Icholmc or lustamme, earned by the blood to the bronchi 
-<5 Inhibition of the sympathetic nerve supply, as by endoenne influences 
The effect of tlie suprarenal corticoids is now assuming greater im- 
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^rlancc O'nnan nsth ma occura in the prcnicnilnial penotl. nnd « 
due to lack ol progesterone 

CEdema of the bronchi may result from •‘’I Inhaled nllcrmc sub- 
stances such as pollens, room dust, book dun.' oms root ponder, 
animal emanations, flo'ner emanations, drugs, etc Printers’ asthma 
has been described, due to inhalation of gum acacia m the spm fljttd 
used m colour printing ^2 Blood borne allergic substances such as 
digestive products of foods, espcciafl^ of eggs, milL fisli. cheese, etc , 
drugs taken bv mouth, bactcnal products liberated from foci of 
infection, injected serums and skin testing materials 

Relaxation of the hronekt maj result from* 4" Slimulation„of 
the sympathetic nerve supply 2 Jnhal^ra of substances such as 
stramonium and adrenaline -8 Blood borne stimuli such as adrena. 
line which has been injected or qihcdnne taken by mouth /see 
Fig 12) 

Predisposing Causes 1 Uendity Asthma often runs in families, 
the allergic diathesis being inhenfed 2 Sex Stales predominate 
8 Age Attacks usually start in childhood or early adult life 

Pathology During the ottack there may be constriction of the 
bronchial muscles with expiration, and in addition, hj 7 >erwmia or 
tedema of the mucous membrane, with an increased output of mucus 
at the end of the attack The Jungs become oierdiftemled ns tJ?e air 
enters comparitivch easily, but is expelled with dillicully. This leads 
to cmphy*scma Patients do sometimes die in an attack of bronclital 
asthma, and on post mortem CNaminnlton the bronchi mny be filled 
mth tenieious exudate Polyarteritis nodovi is found in some eas« 
There may be secondary emphysema and dilatation of the heart 

Clinical Findings The patient may gne a lustory of rcrema in 
childhood, or of n severe attack of bronchitis or bronchopneumoma 
which lias been followed by asthma In a t\-pjcal rase the attacks occur 
by night, tlie patient going to bed opparcnily well and shaking about 
2 a ra with shortness of breath He sits up in bed or mny tr\ to get 
near an open window Tlictc is great distress Asthma mny recur at 
week-ends Tlus mny be due to uncongenial liomc surroundings or 
persona! relationships 

On Pxrmmatwn During an attach The patient usually sits 
forward with the head resting on the liands and the elbows on the knees 
The face is pale and the expression anxious or alarmed There may be 
cyanosis of the lips Mil ears The breathing is labouml, short and 
jerkyi inspiration being followed by very prolonged and feeble expiration 
The accessory respiratory muscles come into plaa The chest- Inspec- 
tion The moicmcnts described above will be noted Palpation 
nhonclial fremitus mny lie felt- Pcreussion i The note is hyperrcsoianl-^ 
and the canine and Incr dulness mny be diminished Auscultation 
T-xpirntion is prolonged j-athcr high pilchoi nnd vrhecr%,and sentteml'/ 
flTonchi mas lie hennl \ omi resonance is usually dimmishcd/Tl e 
pulse is rapid and often weak during the attack. Ihe blood mas show 
an cosinophiln, up to 

The attack usualh stops gradunllv with cough and some expcctora 
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tion In the spntum Curj<lhmaim*s spirals ma y be found, consisting of 
s. mall co iled threads of mucusjnth ^me leucocytes and eosinophil cells 
'^ctal iedra l Charcot Lejden crystals, forwcd of spernun phogihate may 
aiscTbe present in the sputum The attack may last for 2 hours or 
longer, and the patient remain wheejy for 1 or 2 days After the attack 
he often falls asleep exhausted Between ihe attacks There ma) be no 
abnormal signs found m the lungs, but m a long standing case there 
IS usually emphysema and the chest is deformed the shoulders being 
high~and square, and the upper dorsal spine kj 7 >hotic 

Differential Diagnosis Other tyqies of paroxysmal dyspnoea must be 
excluded | Cardiac asthma There is usually a lesion of the heart 
with or withou t congestive failure The breathing tends to be less 
labouredT^but more rapid*7jRenal asthma TheTeT^riisually a history 
of c Urome nepl ijitis,_thc u^c contams albumin, and relief is obtamed 
by giving alkahs to overcome the acidosis ^Bronchial astiunn The 
patient is a sulyect of chronic bronchitis ami suffers ^om periodical 
attacks of asthma Other causes of djspncra, such as an enlarged 
thymus or thyroid.or a loculated spontaneous pncumotliorax compressmg 
the upper half of thesound lungwhen the other one is extensively damaged 
by fibrosis, may closely simulate asthma 

Course and Complications The course id adults s usually 
iwc^essive, the attacks becoming more frequent unless some e£fecti\e 
means are found for checking them In some cases an attack may last 
f or 2 or 8 weeks, a condition designated as the ttatw tt^thmaUnu 
In children asthma may cease spontaneously for no apparent reason 
Complications include ^physem^ bron^ntis, and dilalation of the 
heart Subcutaneous cmp>i>scma is a rare complication probabh due 
toT’Upture of distended marginal \csiclcs ^Imonary tubgfeulosis 
ma y be associated with nstlima Asthmatics are especially liable to 
anaphylaxis and serum should not be administered for the treatment 
of other diseases without preliminary dcsensilisation on account of the 
danger of the patient passing into alaitis asUimaticus and dying wthin 
24 hours 

Prognosis Death dunng an attack is not so uncommon as was at 
one time thought Asthma tends toxhorten life owing to the complica 
tions, and is a very cripplin^disability Death may occur from right 
heart failure, spontaneous pneuniolliorox or from suffocation due to 
blockage of the small bronclu by mucus 

Treatment During the attach At the first symptom^ to 4 m ^ 
(0 12 to 0 25 m l) of m)ect adrenahne (B P ) 1 m 1,000 should be in 3 ected 
subcutaneously or a Neo Epmme (isoprenalm sulph ) tablet, 20 mg 
d^bti'eS under the tongue Adrcnalma can also be administered as 
an endobronchial application A \ery fine ncbubsation is required, 
which IS cITected by a special spray or inhalation apparatus using a 1% 
aqueous solution One of the proprietary antispasmodics, such as 
Biddobron or Bybarvin, often giacs relief when inhaled Wth some ' 
patients a tablet of ephednne hydroclilonde J gr (50 tng) taken by 
mouth will wofd’bfTnn attack If no relief is obtained other remedies 
should be tried, such as plac ing a hot water bottle to the feet and dnnk 
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mg a cup of strong co%e or lalang clir calTcin lodid , CO m (4 ml ) 
/ in water An inhalation of am}l nitnte_5 m (0 3 ml ) from a capsule 
sometimes gnesjohef, 'When the patient is acutclj lU^nd has not 
obtained relief from adrenaline good resulu sometimes ensue from the 
xintraienous injection of Cardophjlin f ^nop lit llinel 0 34 C in 10 ml 
^n le filter Alternatively Cardophylin may~be injected intramiiscill 
arlj, 0 48 G m 2 ml stenle water, together with 2 ml 2% procaine 
CordophyUn may also be guen by mouth 0 1 G tablet, 1 or 2 1 1 d 
In 1 ery severe cases it may be necessary to gis c an mlialation of chloro- 
form Tor the milder attndt^ anything which distracts the mmd ma\ 
afford relief Thus one of my patients said to me “ The best cure for 
my asthma is a game of Bndgc especially when I win ’ Tor the stains 
nsihmaticus a syTinge should be filled with 2 ml inj ect adre naline (B P ) 
1 m 1,000 and 0 1 ml injected subcutaneornly’esc^ 5 minutes beeping 
the needle in position,, the attack may be terminated in some cases in 
half an hour by this method Some patients suffering from the status 
asthmaticxis are not relies ed even by repeated injections of adrenaline 
In these cases oxygen should be gisen b y the B L B or plastic mask at 
the rate of 0 to 9 litres a minute Alternative forms of treatment 
consist m tKe" l^^tra^ cnous administ r ation of amin opli\lhne (Cnrdo 
phylm) as describetT^se, or by the intramuscular i nj ection of A CTII 
(Cortrophm ZN) i u Morphine or pethidine may result in rcspiro 
tory failure and should not be used In persistent chronic asthma 
relief may be obtained by the intramuscular injection of ACIH 
(Cortroplun Z^) 25 i u daily, by cortisone tab 25 mg 4 tabs 2 or S 
times a day for 4 or 5 days by prednisone tab 5 mg 4 tabs 2 or 0 
times a day, or by dexamethasone acetate (DcxaCortisal) tab 075 mg 
4 tabs 2 or 8 times a day The dose should then be gradually reduced 
If sleep is prevented by fear of an attack, phcnobarbitone j to 1 gr 
(30 to CO mg ) should be given at night Amcscc, which contains 
aminophyllme ephedrme and amytal 1 capsule at night may also be 
helpful Brhrccn the attache In all cases of nsllima it isablc to 
examine the patient and not merely bis skin reactions A search for a 
sephtfocus should first be carried out, with ins cstigations of the throat 
cranial sinuses and antra teeth fcccs and iinnc The lungs shpuld be 
examined radiologicalh to determine the degree of emphy scran and to 
exclude tuberculosis The vita! capacity slvouUl be estircuitcd Tlie 
sputum should be examined for tubercle bociUi and for thcpr^orainating 
organisms^ hen the sensitii ity of the organism has been dcte'^mcil 
the appropnate antibiotic should be gi\ cn for 1 to 2 m ccks An mvesti 
gation sliould be earned out as to the relation of theastlmia tolocabti, 
foods seas ons animals flowers plants and injections flie benefit 
obGined in some cases by a holiday in Suitzcrland or a ueck-end bv 
the sea mas be due rather to the cliange of society than to the change of 
localit\ The cutaneous protein reactions should 1>e dctcrraincd ^lany 
cases of asthma are due to roonTaust or feathers an 1 some to fare 
powders and cosmetics Tlic bedroom should Ixi sparselv furnished, 
ivith no carpet, no covenng to the chairs and the lightest of curLams 
Kapok pillows bolster and qmlt, and a rubber mattress should be used 
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The room should be kept scrupulously free from dust "vvith a vacuum 
cleaner and a damp cloth 

In premenstnial asthma tlie patient should be given an intramuscular 
injection of 1 ml of Disecron (prog esterone 12 5 m g and oestradiol 
monobenzoate 2 5 mg ) e\ eiy_ptiier_daj fo^5_doses, be^nmng 7 daj s 
b^'ore the period 1s~(lue, and repented each cj cle for a few montlis 
In bronchial asthma a course of potassium iodide and stramonium 
should be given, such as Pot lod 3 gr (0 2 G ), tnc^TtfauiOn ~10 m 
{0 6 ml ), ext glj cyrrhiz hq 20 m (12 ml ), sp clilorof 5 m (0 3 ml ), 
aq ad 1 fl oz (80 ml ) 1 fl oz (30 ml ) t d s This should be taken for 
a month and then continued once or ttvice daily if it affords relief In 
cases of allergy oth. gr than baetc fial,_itjs.bcst,-if possible, to a\oid_the 
substance s to whic h the patient is sensitive Pace and talcum ponders 
free from orris root are obtainable An cnquirv should be made as to 
whether or not the patient is sensitive to aspirin If he can take aspirin 
without cardiac disturbance, 1 or 2 tablets at night will sometimes 
prevent^an attack where other measures have failed Evpuatorj 
breathing exercises are of value in all cases of astlimo and a course, as 
described in the Astluna Research Council booklet, should be earned 
out No rules can be laid down as regards locality for rcsultiicc, ns 
individuals vary so much, but the majonty of asthmatic patients arc 
free from attacks at an altitude of over 4 OOO feet (1 820 metres) An 
asthmatic patient who is definitely emphysematous jviU probably be 
unable to tolerate such an altitude 

Bronchial Obstruction 

Etiology The obstruction may result from causes within the 
bronchi, chang es in theiijv alls, or pressure from-vv ithout 1 R the 
broTicJius The obstruction mav be due to thicl m ucus, to an inhaled 
foreign body, to substances entenng tlu-ough a traclicotonTyr wound, or 
to alymph node ulcerating through the bronchial wall 2 In the icafi of 
the bronchus Tuberculosis or sj^philis may cause fibrosis, or a scar may 
result from a foreign body whic h lias been removed, or from inhaled 
irritants Adenoma and bronc hial car cinoma _areL.importnrit causes 
Muscular spasm is a factor causing obstruction m asthma J Outside 
the bronchial Kali Pressure on the brontht may be exerted in the 
mcihastinum by enlarged lymph nodes, a tumour, an aneurysm, an 
abscess, carcinoma of the ossopliagus, or by a pericardial effusion Intra 
pulmonary tumours or on interlobar effusion may also cause bronciual 
obstruction 

Pathology Bronchial obstruction leads to vnrvuip deg rees of 
collapse of the puImpnaiy.tcrntory If the obstruction is due to a septic 
forcigri bo’dyT ^hcn bronchitis __ broiwhopneunionia, bronchiectasis, 
pulmonary abscess, or gangre ne may en sue An inhaled foreign body is 
rather more likely tdposslo the right lung than to the left, as the junction 
of the rig ht bro nchus wi th th e traclica is slightly wider, and at a less acy tc 
angle than is that of the left bronchus 

Clinical Fmdings If the patient has inhaled a foreign bodv, winch 
lodges in a b ronchus, h e usually complains o f co ugh and perha ps a 
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little discomfort in the chest A variable latent period mav now 
occur before septic symptoms appear Often the first symptom noted 
IS that the breath is offensive after coughing, and tlien a httlc ill smelling 
sputum is brought up The patient becomes more acutely ill with 
cough, expectoration and fever 

On Examination A small area of dulness and bronchial breathing 
with a few fine rales may be found The physical signs in anj mdividuul 
case ^ ary with the degree of obstruction and the amount of sepsis Thus 
a foreign body, such as an acorn, may obstruct the onCcc of tlic mam 
bronchus gomg to one lung The whole lung will then collapse, with con 
sequent diminution of expansion on that side of the chest weak or absent 
air entry, increased vorce conduction and displacement of the heart to 
the affected side In other cases signs of pulmonary abscess or of bronchi 
ectasis develop The chest should be X rayed and m this way a solid 
foreign body may be revealed A bronehogram will indicate the site 
of bronchial obstruction If this is mtrnpulmonary and not due to a 
foreign body, bronchoscopy will probably be necessary to decide whether 
the bronchial obstruction is due to an intrabronchial cause, such ns a 
priiiiary caremoma of the bronchus or to an intrapuImomrN but extra 
bronchial cause, such ns a tumour of the lung 

Differential Diagnosis There is usually little difficulty in diagnosis 
in cases of an inhaled foreign body A history of an operation on^the 
nose or throat, which is shortly followed by cough fetid breath 
and offensive sputum, is typical of bronchial obstruction due to an 
inhaled septic foreign body Bronchial obstrvction duetto other 
causes is usually diagnosed by means of the imestigations dctaileil 
abo\e 

Course and Complications These vary with the cause, the com- 
plications have been mentioned above 

Prognosis A foreign body usually causes little trouble if it is a 
hard object •nhicli can be readily removed The outlook is serious 
witli soft and septic foreign bodies The prognosis is gra\e with cases 
due to a new growth 

Treatment A hard foreign body should be removed with a broncho 
scope The treatment of the other varieties should be directed to the 
causative factor 


Tumours of the Bronchi 

Simple Tumours These include adenoma, papilloma lipoma, 
myxoma, fibroma, chondroma and amyloid deposits 

Malignant Tumours The groirth is usually a pnmary carcinoma 
Secondary carcinoma may also imohe tiie bronclu Sarcoma is rare 

Adenoma of the Bronchus 

Pathology. A small polypoid-tumour-anses, usualh m mucous 
glands m a mam bronchus, but occasionally in a tcrUary bronchus 
It IS geneiolly-,smooth, shiny and^-my 'vascular, and tlie greater 
part of the tumour is situated in the wall of the bronclms, only a small 
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portion projecting into the lumen It iros formerly mistaken for 
caranoma owing to the stammg pccuUantics of certain of its cells and 
their irregular distribution m the connective tissue Jletastases have 
occasionally been recorded, which suggest the tumour maj be potentially 
mahgnant 

Clinical Findings The patient is usually an adult under the age of 

40^ IS more common in women Hsmoptj’sis of varying degree is 

often the earliest symptom In other cases pleurisy, pleural effusion 
or empjema may be first noted If the tumour causes bronchial 
obstruchpn there is wheezing, pulmonary collapse, or bronchiectasis 
Differential Diagnosis This includes other causes of hxmoptj'sis, 
pulmonary collapse, or bronchiectasis In cases complicated b> pleural 
effu'SiOn the underlying cause is hkcly to be overlooked The diagnosis 
is established by microscopical exammation of a piece of the tumour 
remo% ed through a bronchoscope 

Prognosis Cases diagnosed early can usually be treated success 
fully 

Treatment There is a risk of fatal hicniorrhagc if riJnoral is 
attempted by forceps through a bronchoscope or by diathermic coagula 
tion Lobectomy is the usual treatment 

Primary Caremoma of the Bronchus 
Etiology The cause is not definitely known, but the incidence of 
carcinoma of the bronchus has greatly increased during the post 20 
years In 1959 appro-umately 18 000 men and 2 800 women died from 
lung cancer m England and Wales It is thought that inhalatiop of 
imta nts is o n ex citia g caus^ particularly that resulting from cigarette 
smoking Statistics uidiSte that there is a grave danger of contracting 
the disease if an individual smokes over 20 cigarettes a day for a period 
of years The nsk fronijupe or cigar smoking is considerably less It 
has also been shonm that the sex incidence of bronchia] carcinoma m 
non smokers is equal As bronchial carcinoma occurs in non smokers, 
smoking cannot be the sole cause The disease is more common in urban 
thanjn rural areas, and a smoky atmosphere may contom a carcinogcmc 
agent There is no defimte evidence that tar, du$t, petrol or diesel oil 
fumes arc exatrag causes Other causes vbich have been postulated 
mclude arsenic in nickel workers, asbestos, and the fumes connected 
with coal gas manufacture. The radio ocU\ c dust from certain mines 
IS also carcinogenic The growth may arise m lung scars and in chronic 
lung cavities Predisposing causes 1 Age The maximum incidence 
13 between 40 and 55 years 2 Sex Alalcs predominate 

Pathology It is now generally agreed tliat pnniary,jcarcinoma of 
the lung actually anses in a bronchus from an undifferentiated cell in 
the basd layer of the epithehuro The tumour may be g quam_o us 
celled^jin adeno-carcinoma or an undifferentiated round-cell, spindle 
cell or ** oat-cell ” growth. In about 75% of cases tlie tumour arises 
m a mam stem bronchus and is then usually squomous-celled , the 
remainder originate in the small peripheral bronchi, the squamous 
celled variety preponderatmg to a lesser degree. Central necrosis and 
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mvolreme^of the pleura or thoracic wall tend to occur m the peripheral 
varietj ^ours situated centrally may rapidly spread to the 
mediastmal tissues gmng rise to a hilar or mediastinal type In other 
cases dllluse mffllration of lung tissue may occur 

Chuical Findmgs The patient is usually n middle-aged adult iiho 
has suUered from a smoker’s cough for some years This may hate 
b^ome worse recently In the early stages he appears m good health 
Wheezin g i^y be an early symptom In the peripheral tj’pe cspecmlljf, 
a few streak^f blood or a'sniall clot may be coughed up or pain in Ih** 
chest may De complamed of W hen the disease becomes more ad\ anced 
certain clinical types can be recognised (a) Dependent on the primary 
grexih Pulmonary The chief symptoms are cough, expectorntio n, 
pam in th e chest and dyspncca There is loss of w eight anorexia 
s^eatmg and febrile attacks lii some cases in ^vhich infection lias 
occurred the orwet is acute resembling influenza bronchopneumoni'i or 
lung abscess l^ledia,stinal The clinical picture resembles tliat of 
mediastma l pr^sure or of right sided heart failure There maj be 
dyspnoea a brassy cough an asthmatoid wheeze, cyanosis^ \cnous 
engorgement, and cedema of the legs (6) Dependent orTihe seTondary 
deposits The primary lung tumour rcmainj^small and siinptomless and 
may not be revealed by X ray exammalion 1 Aerrouf Secondah 
deposits m the brain may suggest a primorj cerebral tumour, lucmor 
rhage or abscess encephabtis diabetes insipidus or meningitis Pres 
sure of secondary deposits may olso cause brachial or sciatic neuritis 
2 Osseous Pams in the bones or spontaneous fractures occur m about 
80% of cases 8 Gastrointestinal Metestases m Ijrnph nodes or m 
the liver may result in prolonged fever, sweating, dysphagia jaundice, 
hsematemesis or mel®na 4 Lymphatic Pnlargemcnt of th e supn 
c lavi cular, axillary pt cervical lymph nodes may suggest IIo3gkin’s 
disease • - 

Penpheral neuritic symptoms, swelling of the joints simulating 
rheumatoid arthritis and pulmonary ostco arthropnthj maj appear 
apart froiii'sccondary deposits 

The Fancoast tumour is the name applied to an apical or superior 
pulmona^^ sulcus caremoma The charactcristic~rcaturcs are jam 
m the regibiT of th e sc apu la and in ner side of the arm, with wasting 
of tliFT ^ll muscles of the bind Tliere i£nIs'o'li^oIatcrarTcrv^I 
s ympatb etic_paral> sis ebarac tensed by_enophtlnlm(is, a small_pupil 
and ptos is (Homer s syndrome) Dulness is found at the apex of the 
lung and X raj examination shows a small circumscribed apical opacitj 
with destruction of the postenor part of tlic first three ribs 

On Examination In the earlj stage the patient often looks well 
and no phj steal signs can usually be found and m the mam stem type 
before any pulmonary collapse has occurred X ray examination of 
the chest is usuallj negative Qubbrng of the fingers maj fnpidlj 
dev elop ^^lth a pcripherallj siluitcd growth Xraj's maj reveal a 
shadow due to a small area of collapsed lung W ith the mam stem 
bronchus tj’pe the physical signs which dev elop vary with the degree of 
obstruction present With partial obst ruction ther e is sl igh^d^css 
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and weak ai r entry over the af f ected part o f the lung With a ball vahe 
obstruction the percus sion note become s boxy'’ from over distention. of 
the liui^ expi ration'~is'p r olQng ^~~mr d~wHe ezy \\ it h comp lete 
obstru ction the ati'ected part co!lat»«, wiUTabsent breath sounds^and 
possi bly d is placem ent of the mcdiastmii m to the_nSected side ^ the 
peripheral tj^ic the signs may suggest infiltration consohdation or 
abscess formation, or they may be those of dry pleurisy or of pleural 
cffusioiT" IS the latter case exploration may reyeal a seroiw, hicmor 
rhagic or purulent effusion Cardiac irregularities may be due to in 
^olvemcnt of the pericardium or heart muscle With the central type 
the physical signs in the lungs may be verj slight, orer a root area 
posteriorly Pressure may cause collapse, often of a lower lobe bronchus 
and further evidence of the mediastinal syndrome may be revealetl 
(see p 212) The barium sisTillow may show deviation of the oesophagus 
indicating not only mediastinal IjTnph node mvohement, but also 
inoperabilitj Later, the signs of infection of bronchi or of spread of 
the growth m the lung, or of metastases may be found The miss of 
growth may extend so that it is palpable abo\e the clavicle, or it mnj 
ulcerate through the chest wall The sputum Tins may be scantj 
and tenaaous, or it may be red, resembling ‘ red currant jcUy,” or 
darker like “prune juice ’’ Carcinoma cells have been found m the 
sputum m about C0% of cases by some observ ere The blood In the 
liter stages there is a microcytic amemia Leucocj'tosis is not the rule 
unless thcr^is secondary infection X ray examination The shado^\ 
of the growth is only regaled in a minonty of cases There is more 
often a homogeneous sliadow duo'to an atelectatic area.of lung, and 
with infection this may become mottled or show cav ity formatioiT'^The 
^^alls of the cavity may be thickened and irregular Tomograms should 
always be taken The mediastinum may be displaced slightly to the 
affected sidejind the corresponding diaphragm raised The pictulNB 
may be obscured by a pleural effusion , m such instances tlie fluid 
should be aspirated and replaced by air, when the growth may be re 
X ealed by X ray exammation or by thoiacoscopy A bronchogram 
may then reveal a blocked bronchus Bronchoscopy This should 
be advised m all suspected cases of early caremoma In about 25% 
of cases, however, the growth is not visible owing t o its peripheral 
distribution In some cases of peripheral growth thoracotomy may 
be~necessary to enable a specimen to be removed for microscopical 
exammation 

Differential Diagnosis lliis is difficult in the early stages A 
persistent dry cougli^or an incrcasc.of a clwonie cough_should not be 
dismissed as of im consequence, and wheezmg should not ncccSsarilj 
be nttributcd^to asthma If the symptoms suggest ‘art'enrly lesion 
bronclioscopy should not be postponed until the development of ad\ anced 
signs renders radical treatment impossible The Wassermann renclion 
should be determine d to ch rrunate the possihJitj of a gumma The 
satisfaclbi^ response to antisyphibtic treatment jn cases wlucb give a 
positive reaction ill help to confirm the diagnosis of a gumma 1 ha\ c 
seen such a case The presence of tubetde bacilli in the sputum docs not 
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negative the possibility of bronchial carcinoma, as tuberculosis and 
caremoma may coexist This aUo applies to the presence of a lung 
abscess A mesothelial mediastinal cyst— the so-called spring water 
cyst— seen on X ray exammation as a shadow m the right cardio 
phrenic angle, may be mistaken for a bronchial caremoma The chief 
symptoms may be distal, due to secondary deposits as desenbed nbo% e, 
or due to polyneuritis Gljcosuiia may be discovered on routine 
examination, caused by secondary deposits m the pancreas ~Thc 
irregular fever may suggest malignant endocarditis or Hodgkin’s 
disease 

Course and Complications The course is steadily progressn e 
Secondary deposits are hable to occur in lymph nodes, the 1« er, the 
kidneys, the suprarcnals, the bram, the eje (the fundi should alwajs 
be examined), the spmal medulla (cord) and in bones Complications 
include bronchitis, bronchiectasis, lung abscess and gangrene, pleural 
effusions, andbaimoptysis which may be fatal The growth may directlj 
mvade the pericardium and atnum of the heart, resulting in cardiac 
arrhythmia 

ftognosis Death usually occurs m 8 to 22 months from the onset 
of symptoms 

Treatment In early cases, in which there are no secondary deposits, 
the whole lung may be removed by dissection pneumonectomj Pro- 
mising results have been obtamed, the patient m about 25% of coses 
being ahve 6 years after the operation An early tumour m the lower 
lobe can at times be removed by lobectomy Centra indications to 
pneumonectomy are heart disease, distant metastases, enlarged media 
stinol lymph nodes, recurrent laryngeal nerve palsy, Homer’s syndrome, 
and a haemorrhagic pleural effusion Diaphragmatic paralysis is usually 
a contra mdication, on mflammatorj pleural effusion wluch is not 
blood stamed is not neccssanlj so, as it may be due to mfcction An 
exploratorj thoracotomy is indicated in some cases in which tbcdiagno 
sis or the operability is m doubt Neither nitrogen mustard nor deep 
X ray treatment offer hope of cure Treatment m advanced cases is 
palliative, by sedatives such as diamorphin hj drochlor i gr (7 5 mg ) 
as required, for rehef of cough and pain, or by pethidine h} droclilor , 
Physeptone or Heptalgin (see p 44) Dyspncca due to a pleural effusion 
may be rebeved by ospirabon 


Injury to the Bronchi 

Rupture of a bronchus may result from severe external trauma to 
the chest wall, such os m a cntshing accident. This is rapidly followed 
by surgical emphysema of the chest and neck, and death usually ensues 
m a short time 

THE LUNGS 


Congenital Agenesis of a Lung 

Rarelj , one lung is congenitally absent, the oilier lung showing 
compensatory hypertrophy The chest appears symmetrical and the 
movement is equal on both sides, but there is considerable displacement 
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and rotation of the mediastinum The trachea and heart are markedly 
displaced, the breath sounds being audible over the whole chest Pro 
vided the patient survives the first year there appears to be no reason 
whj the absence of the lung should cause death 

Other congenital abnormalities may be associated with the absence 
of a lung, such as ectopia of a kidney, an imicomuate right uterus, an 
abnormally shaped skull hypertrophy of suprarenal, imperforate anus, 
etc 

Sequestration of n L ung 

This is a congenital ohnormahty in which one or more segments of 
a lung are separated from the surroundmg lung tissue The affected 
portion of the lung has a rudimentary structure, the tissue often being 
undifferentiated It may be sohd or cystic The sequestrated portion 
IS usually supphed by an anomalous artery, arising either from the aorta 
or the cceliac axis The patient may complain of pim m the back, and 
on X ray examination a sliadow is seen wluch may be mistaken for that 
cast by a neoplasm or atypical pneumonia An aortogram may 
demonstrate the anomalous artery and so confirm the diagnosis 

The Bacterial Pneumonias 

Fneui^ma and influenza arc stiU important causes of death 
especially m the aged and m mfaots Pneumonia whenever possible 
should be classified etiologically, rather than anatomically, and for this 
reason there is a tendency to discard the older divisions into lobar and 
bronchopneumonia The most important causes of pulmonary inflam 
malion and pneumonia are the Strmtococcxis pnexmonxtr, or pneumo 
coccus, the Streptococcus hccmolytu^, the Staphylococcus aureus and 
the Klebsiella pneumonia: (Friedlander’s bacillus) Over 90% of cases 
of pneumoma are due to the pneumococcus, and it gives nsc to the 
most typical clmical picture 

Pneumococcal Pneumonia 

Etiology Over 75 types of pneumococci have been described, but 
as scrum treatment lias now been abandoned the actual type present 
in an individual case IS of httle moment. Predisposing causes 1 Tlie 
presence of pneumococci m the naso pharynx Probably over 50% of 
normal lndl^^duals are earners of pneumococci 2 Age Children 
voung adults and old people 8 Sex Males predominate 4 Season 
Autumn and winter 5 A prenous attack This predisjioses to 
subsequent attacks 6 Deb^ity Due to exposure, ovenvork and 
alcoholism 

Pathology Pneumococcal pneumonia usually affects one or more 
lobes of the lung Trequently , however, there are scattered areas of 
consolidation constitutuig whnt was known as bronchopneumoma The 
affected lobe of the lung goes through cliaractcrisUc changes In the 
first stage there is acti\e hyperemia, this is followed by consohdation — 
red hcpatisation The third stage is known as grey hepatisation and 
this IS followed by resolution It is rare for an abscess or gangrene of 
the lung to de\ elop Dry pleurisy is always foimd o> er the affected lung 
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Incubation Penod This is pinbabh from I to 2 dais 

CluiJcal Fi^mgs The patient is often an adult male of rath, 
robust tpe. There maj be a history of eitposure to cold or ml 
™ly of contact ivith another patient sultcnns from lobar pncunio 
He is suddmty tahen ill mth shi'enng , malaise and stabbing pan 
the^t The pam may be referred to thTSbaSSenbrtSthelra rf 
shoiffirer if there is diaphragmatic pleurisy A short drj and pan 
cough usuaUj rapidly dec elops In children the'SSs'rt is ofSS wii 
rigor or with \ omiting 

On nxajninatton The patient loolaS ill, with a somewhat anxi 
expression, dr> skm, Hushed face and bnght ejes The brcatl: 
IS shallow and rapid, and a grunting noise maj be heard with exp 
tion , the al-e nasi muscles may be seen m action The tempemt 
isusuallj high 102* or 104“ T (38 9“ or 40* C) the pulse frequent, 
to 120 , and tlie respiration rapid, 30 to 40 Tiie pulse respirolion n 
may be 8 1, or even 2 Iv^The chest There is d imin ished expans 
on the affected side , the percu ^ion notcma^ be slightl} im’inirctl o 
one lobe, th* air entrj’ there is weak, and a fcw~fine rala or plei 
crepitations ma> be heard X ray examination at this stage n 
reveal some deep seated consolidation, which spreads outwards lal 
Usually on the second or third day definite sign^ of consob dat ion , 
found in the affected lobe Tlicse signs arc dujnSTlnereasejl. tad 
fremitus, tubular'^reathing and fine*]!" indu\ ” crepitations J 
perSussid^rfnote^t the apex of the lung abov e the affected lobe may 
skQdaic The unne ma> contain a trace of albumin , with diminuti 
or absence of chlondes A smaU^araount orjenacious blood slmn 
(“ rusty ’ ) sp utum is us ually 'Eroug bt u p on the second or_^ird_d( 
and the sputum continues 3unng the course of the illness, but gmdua 
becomes looser and free from blood In other cases there may be 
definite liaemoptjsis with bi^ht Wood Labial herpes is often se 
during the early stages of the Illness The blood pressure is genera' 
low, and the blood count shows a Icucocj tosis of 20,000 to 30 000 p 
c mm in ** sthenic ” Ijqics with a good reaction 

The use of antibiotics has considerably modified the clissieal cour 
of the disease The classical picture is as follows The tempemtu 
remains raised for 5 or 6_tfajs, and then mnj fiff fo normal jnpid 
by crisis, or more* gradually b} lysis At the crisis the patient sconditic 
gcncralJ} improves, Uicrc is sweating, and thc_to\icmic s ^mipto n 
usuallj abate, but the remains cxhaustcd,-nnd collapse ma 

occur w ith signs of heart failure The ph} sical signs of consolidatic 
remam unchanged 

Shortly after the crisis the patient _rna> become maniacal, but th 
does not usually persist for more tlian'a day or so As resolution oceui 
m the lungs there is an increase of Uic crepitations heard ^-t-redux 
crepitations) and the signs of consobdation graduallj disappear 

■Differential Diagnosis The diagnosis of pneumococcal pneumonia i 
often a matter of no difliculf j In tlic d^sjtags^it mav be confuse 
with the onset of v arious acute illnesses, cspeciall> influenza and tjT' o* 

fever Tlie acute pain in side su^es^pJeunsv, and thu i> olmm 
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invariably present m pneumonia The initial fever and vomitmir 
ma y sug gest Ui^nset o f scarlet fever m cIu ldrcD. but the diagnosis 
IS soon established in the latter ease by the appearance of the character- 
istic rash A pical pneum onia loa y be mis taken for menmgitis The 
onset and early stages of acute pngjunoiuc^tub^iilosis'aHd of lobar 
pneumoni^arc ^ery smular In the former the temperature does not 
fall rapidly vnth treatment as it does in pneumococcal pneumonia, and 
tubercle bacilli ore usually found m the sputum When the pam m 
pneumonia is abdominal it may suggest an acute abdommal lesion, such 
as appendicitis The increase in the respiration rate m pneumonia is an 
important diagnostic sign itassive collapse of the lungs was formerly 
usually mistaken for post operative pneumonia, but the displacement of 
the heart to the affected side m massive collapse and the course of the 
disease serve to differentiate the two Ii\.parosysmal tachj cardia acute 
congestion, may be found at the base of a lung suggesting early pneu 
monia, but a careful enquiry into the history of the illness and chmcal 
exammation establish the diagnosis Early maniacal symptoms in 
lobar pneumoma may lead to an error in diagnosis Primary atyTiical 
pneumonia may give rise to difficulty m diagnosis in some cases In 
this condition headache is usually more se\ ere and respiratory symptoms 
are less marked Examination of tlic sputum shows the causative 
organism in bactenal pneumonias, and examination of the blood reveals 
the presence of cold agglutimns m primary aty’pical pneumoma 

Course and Complications The classical stages are considerably 
modified by the early administration of penicillin and other antibiotics 
and to a less extent by the use of sulphonamidcs 'If the penicillin 
mjcctions are begun on the first day when the signs are slight, the 
temperature, pulse and respiration rates will often fall to normal within 
43 hours The general condition of tlie patient rapidly improacs, 
pam disappears and toxic symptoms are abolished On the second 
or third day, howeacr, the physical signs of consolidation may be 
marked despite the absence of nil toxic signs The foUov mg arc the 
most important complications Delayed resolution, pleural effusion • 
(serous or piinilent) an empyem-Tmay develop during the acute stage 
of the pneumonia (syn pneumonic) or after temperature lias fallen 
to normal (meta pneumome), pcnca^ti^^drv, serous or purulent), 
otitis media, '■^docarditis meningitis, ^xenons f&ombosis^ nepTmtis, 
colitis, peritonitis, jaundice, arthritis, parotitis, peripheral neuritis, 
abscess or gangrene of the lung Fibrosis of the lung and bronchiectasis 
max occur as sequela: 

Prognosis This is usually good with tlie administration of anti- 
biotics The prognosis of st aphylo coccal and Friedland^er^ pneumonias 
IS much more grave than is that of pneumococcal pneumonia; Hie 
following are unfavourable factors The extremes of age , a h istory of 
clironic alcoholism, coexisting dise ases such as heart lesions, ncjihritisor 
diabetes mcUitus, pregnancy jITsexcredegrtt oftoxicmia.n low degree of 
fex crand absence of response (“asthenic ” type) ns shomi by a leucocyde 
count below 10 000 per emm Double pneumoma or creeping pneu- 
monia IS more serious than xvhen the disease remams confined to one lobe 
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Uhfcyourable signs are a fallmg blood pressure nith risino tinlse rote 
progressive sveabeamg of the heart mlS dilatatiSirSiarked cjanosis’ 
nSa a respira^ rafe ofmer SOalBniute Death usuallj oc'curs from 
vasomotor collapse with pneumococcal bacteria;min 

Streptococcal Pneumonia 

Etiology The streptococcus is ^ hicmolj’tic, group A The dtsetuv; 
IS often secondary to acute infections, especially mfluenza and measles, 
or to hiemolytic streptococcal tonsillitis 

Pathology The changes in the lungs are often widely scattered 
assuming a bronehopneumomc distnbution 

Qmical Flndmgs The onset is usually insidious, with bronchitis 
If untreated the disease tends to progress rapidly, the patient being 
prostrated and toxiemie Pleural effusion frequently occurs Clinical 
exanunation re\ eals patchy areas of consolidation, with”coa«e rfiJes 
Compbcations Streptococcal septicaemia and empjerna aw likely 
to occur unless the disease is treated early and efficiently 

Staphylococcal Pneumoma 

Etiology The causative organism is the Stapht/hecceus aurgis, 
type A, hamiolytic and coagulase-positive 

Pathology Thereisagreattendencytoabscessfonnation Em ^em a 
and broncho pleural/istula are i^t u ncom mon 

CUmcal Findings In adults "th^'discase is often secondary to 
staphylococcal (nfeetton elsewhere, -^ucli as pcnncplinc abscess or boils 
but in many cases the primary focus cannot be found It is also met 
with in infants, and, if the child sumics, may lead to bronchicctasfs or 
cystic changes in the lungs The onset is insidious, but thfSTscase tends 
to progress rapdly High irregular fc\cr with profuse sweating arc 
characteristic features When on abscess bursts into a bronchus pus is 
expectorated There is a tendency for the abscesses to leas e thin walled 
cavities, os shosro by X ray examination 

Fricdl^dcr’s Pneumonia 

Etiology This i snety ctpnemiioaia is due to aScction of the Jungs 
STith Fric^andcr’s ba^llus. 

Pathology There are numerous small areas of consolidation m the 
lungs, which tend to coalesce They form small pulmonary abscesses 
Clipl f?! Findings The patient is often o>cp middle age. and may be 
debilitated or a chronic alcobobc The onset is usually acute, with 
fever, 6hi\ enng attacks, and pains m the chest, due to pleurisy Tlicrc 
IS copious purulent sputum. The disease rapidly progresses to a fatal 
issue if the appropriate antibiotic treatment is not gi\cn On X ray 
examination it is found that the disease tends to affect the upper Jobe, 
with caMty formation, and in this respect it xcserablcs pulmonary 
tuberculosis 

Prognosis The mortality rate has been lowered from about 80% 
to about 20% with modem treatment- 
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TreatmeDt 

Pneumococcal Pneumonia The patient should retu-e to b ed at the 
earl iest s > m ptom It is not possible at the first ^^slt to know the nature 
of the causative organism There maj be no sputum for 2 or 8 days, and 
there may be no facilities for isolating: the orgamsm from the sputum 
and for detenmmng its antibiotic sensitmtj , m e\ery case there will 
be a further delay before the result is obtained Treatment, however, 
should begin as soon ns the patient is seen As in the vast majority of 
cases of bacterial pneumonia the causative organism is the pneumo 
coccus crys talhn e penicillin should be injected intramuscularly, 
500 ,000 units e^c^y 6'KoursJ‘or_2^oujt^ then "500 050“unTR ev^ 8 
hours for 24 hours and then 500 000 un its every 12 h ours for gt_ hours 
Pro caine peniciUm may now^e injected intramuscularly, 000,000 units 
daily for about another 4 days ^ Penicilhn may be gi\cn'”by mouth in 
doles five times as great as those used intramuscularly Tablets contain 
500,000 units Altemati\ ely, the patient may be given a sulphonamide 
such as sulphadimidine the initinl dose being 2 G , followed by 1 G 
every C hours for S or 7 days A tet racycline drug mayjje used, either 
Aureom yc in or Achrom ycin The dose is 600 mg (2 capsules) e%eiy 
6 hours Jfot 5 to 7 day's Should diarrhoea occur with these drugs they 
should be discontinued Vitamin B should b e given m the form of 
Beple x capsules , 2 t d s 

The diet A milk diet should be gi\ffl during the acute stage The 
patient should dnnk plenty of fluid 5 to 6 pints (3 to 0 C Jitres) n day, 
such ns dext rose orangeade containing dextrose 4 oz (120 G ) the juice 
of an orange and water a pint (COO ml ) barley ater and broth contain 
m g l%_N aCl The diet can usually be rapidly augmented by thin 
Kead ancfbuttcr and a lightly boiled egg and steamed fish TJie bowgis 
should_be opened daily or e\cry other day by a saline apenen^by 
coscara sagrnda 2 gr (0 12 tJ") or by Cascara Evacuant 30 to CO m 
(2 to 4 ml ) or an enema may be given, if necessary Cataplasmn knohni 
may be applied to the chest on lint, over the affected portion of the 
lung and clianged every 12 hours A light gamgee jaclvct should be 
worn over this If the pain m the chest is severe it can usually be 
mpidly reUeved by strapping the affected side of the chest in a position 
of full expiration Sleep should be secured by gmng injections of 
Oranopon 1/8 gr (20 mg ) or by puh ipecac et opu 10 gr (0 6 G ) the 
first two e%enings and later by the use of two Soneryl tablets, Ij gr 
(0 1 G ) each In some cases of obstinate insomnia brandy 1 fl oz 
(80 ml ) m hot water at night acts like a charm If the patient is an 
tdcoholic, whisky or brandy 4 fl oz (15 ml ) should be gn cn four to sue 
hourly For the irritating cougl^a scdatise linctus may be prescribed -■ 
such as syrup codem p hosp lmt (BPC) CO m (4 Ihl ) 'occasionally 
Later, as expectoration loosens, a s tunula ting mixture should be given 
such as Ammon carb 5 gr'^O 3 G ), pot lod 8 gr (0 2 G ), tnc scillic 
20 m (1*2 ml ), sp chlorof 7 m (0 45 mL) infus senega: rec ad 1 fl oz 
(80 ml ) 1 fl oz (30 ml ) t d s If there is cyanosis oxygen should be 

given continuously through na^ tube Vn oxygen tent is of great 
valu^fdFbabiw Signs of car diac dilatation or weening of the pulse 
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should be treated b> the admiiustration of such drugs ns Commine i. 
(nikethamide) 1 5 ml subcutaneously f our hourlj Shock wlilTpcn 
pheral vascular collapse should be treated prompt!} with the admmistro 
tion of oxjgen Noradrenaline should be gt\en b} contituious intm 
venous dnp to mamtam the systolic pressure between 110 and 100 mm 
Hg Great care must be taken not to overload the circulation if there 
IS heart failure The intravCTous miection o f 300 mg hjdrocortisoncv' 
durmg the first 24 lio urs i s of vaTuV in s esere ca ses Digitahs in pneu 
moma is only required for congestive failure or for atnal fibrillation or 
flutter Flatulent abdominal distention must be treated earl}, as it 
embarrasses both heart and lungs For this purpose a rectal tube should 
be passed a turpentine enema given containing turpentine 1 fl o? 
(30 ml ) in 15 fl oz (450 ml ) of starch mucilage, or turpentine stupes 
apphed to the abdomen, prepared b} sprmUing CO m (4 ml ) of turpen 
tine over a hot fomentation If these measures fail a h}'podcnmc 
mjection should be given of 1 ml of Pituitnn For delirium and 
restlessness an ice compress should be applied to the head and a 
rectal injection given of pot brom 120 gr (8 G ) in water 2 fl oz 
(60 ml) 

During convalescence breathing ewcises must be corned out to 
expand the lungs These should be inspirator} m nature, and not 
expiratory as in blowing through ^VoIlTs bottles By this means Uie 
nsk of subsequent broncluectasis is much diminished Kesolution 
should be checked by X ray examination 

Haemolytic Streptococcal Pneumonia The hxmolvtic streptococci 
are very sensitive to penicillin wluch should be given in large dose^ 
such as 1 million units of crystalline penicillin 2 or 5 times m the 21 
hours 

Staphylococcal Pneumonia BBB 3241 (Cclbcnin) pcnialbnasc 
resistant pemcilhn, whidi is effective for all strains of staph} lococci 
including resistant staph} lococci, sliould be used Vials contain 1 G 
m 2 ml Intramuscular injections of 1 G should be giv en four hourly 
for 5 to 0 ^a} s^Thc^ose for children is 150 mg per kg per da}, 
div^eaTnto 6 four hourl} doses 

Fnedlander’s Pneumonia Streptomjem sulplwte should be injected 
intramuscufarfy. llreS f <7 c\t;r} S Aoan far /nnTS, th/s fs 
1 G every 12 hours for 48 hours and then to 1 G daily until the 
temperature has been normal for a week. Sulpliadimidinc should be 
simultaneously administered bv mouth an initial dose of 2 G , 
then 1 G cverj 6 hours for a week, and then 1 G 1 1 d for 2 or S 
weeks 


Other Bacterial Pneumonias 

These include infections hy the H wjluenza:, the D anihraas the 
Br tularaws the P pcAia, the Mycolacierium iuberculoM, tJie II 

pertmsis and the SalmonflUiUjphi 

The II xnjluenza; is sensitive to strcptomvcin, which ma} tie us«i 
m combination with sulphadmudine 


BnONCBOPNEUMONIA 


Broncliopncumonla in Infants 
{Capillary hron^itis) 

Etiology This is n disease of infants and \oung children, due to a 
mixed infection of the terminal bronchioles with such organisms as the 
H injluenzce, the s^phyloeoccus, Fnedlandct’s bacillus, the pneumo 
coccus and the streptococcus It ma\ also occur as a complication of 
such diseases as measles and whooping cough 

Clinical Findings The patient is usually an infant or young child 
The onset is comparatnely sudden, with the sjunploms of a feverish 
cold 

On Examination inspeebon The child looks flushed or cyanosed 
rest less and ill The respirations are rapid, expiration grunting and a 
cough may be heard The alic nasi muscles are seen to be in action 
and there may be recession of the intercostal spaces and retraction of the 
ziphoid process with inspiration Palpation Rhonchal fremitus may be 
f^t, if there is an associated laigc tube bronchitis Percussion Small 
areas of impaired resonance may be detected especially in the lower lobes 
E^nd Auscultation The ai^ntry is often weak over the lower lobes 
and harsh^over the upper lobes Small patches of bronchial breathing 
may b^ieard, nith bronchophony and a few fine crepitations Often, 
Howei er, no sign of consolidation can be detected but r&les may be lieor d 
o\er the lowe rJobes In confluent bronchopneumonia larger areas of 
c'bhsohdation arc present The heart sounds are rapid and the pulmonary 
second sound is usually accentuated The temperature rises rapidly to 
103* or 103® F (80 4* or 40 5* C ), and then becomes remittent in type, 
falling by crisis or lysis in about 7 to 10 days A further rise in tem 
perature may indicate o fresh spread of the infection The respirations 
may rise to 40 or CO or c\ cn higher m a severe case, and the pulse rate to 
120 or more Infants have no sputum any pulmonary secretion whicli 
IS brought up on coughing being cither swalIoT\cd or vomited In 
severe" cases the cluld is very drowsy, bemg overwhelmed with the 
toxainua 

Differential Diagnosis Tlicrc is usually little difficulty in the 
diognosis but the extreme dyspnoea may suggest laryngeal diphtliwm 
Ihere is however, no obstruction to the airway 'throii^ thelarymx 
In some cases the cerebral symptoms may suggest men ingitis Tuber 
culous bronchopneuiBDnrsiSITot oltcn^Iagnosed m a child before death 
although the course lends to be more prolonged and tubercle bacilli 
may be found in the fxccs from swallow^ sputum 

Treatment If the patient is an infant he must be in bed but should 
be taken in the arms from time to time, to change lus position The 
shoulders and head should be slightly raised The temperature of the 
room should be kept at C5® F (18 3® C ) day and niglit, and the atr 
moistened with a steam kettle especially in cases of obstructn e dy'S 
pnaa If the temperature rises over 105® F (40 5* C ) or there is much 
restlessness, the infant should be t^id sponged uatU water at 85® to 
92® F (29 I® to 33 3® C ) The diet consists of C to 8 fl oz. (ISO to 240 
ml ) of equal parts of milk and water, containing 2 tcaspoonfuls (8 G ) of 
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sh^d be treated by the administnition of such drugs as Conminc % 


(lAethainide) 1 5 al suT^u^eoustv f ourjin^rty Shock nlETpcn 


pheral vascular collapse should be treated prolK^Ij wth the odmimstra 
tion of oxygen Noradrenabne should be gixen by continuous intra 
venous dnp to mamtain tbe sjstohc pressure between 110 and 100 mm 
Hg Great care must be taken not to overload tlie circulation if there 
IS heart failure Tbe intra^imous lo j ection o f SOO mg hjdrocortisonev' 
during the first 24 ^o urs is of valu e m sesere ca ses^ Digitahs m pncii 
monia is only required for congestive failure or for atnal fibrillation or 
flutter Flatulent abdominal distention must be treated carlj, as it 
embarrasses both heart and lungs Forthis purpose a rectal tubcshould 
be passed, a turpentine enema given containing turpentine 1 fl oz 
(30 ml ) m 15 fl 02. (450 ml ) of starch mucibge, or tuipentinc stupes 
applied to the abdomen, prepared by spnnkjmg CO m (4 ml ) of turpen 
tme over a hot fomentation If these measures fad a h>’podcrmic 
mjection should be gisen of 1 ml of Pjtmirin For dehrmm and 
restlessness an ice compress should be applied to the head, and a 
rectal mjcction given of pot brom 120 gr (8 G ) in water 2 fl oz 
(60 ml) 

During convalescence breathing exercises must be carried out to 
expand the lungs These should be mspmitory jn nature, and not 
expiratory as in blowing through Wolff’s bottles By this means the 
nsk of subsequent bronchiectasis is much dimunsbed Besolution 
should be checked by X ray examination 

Hasraolytic Streptococcal Pneumonia The bsmoKtic streptococci 
are very sensitive to penicillin, which should be gi%en m large doses, 
such as 1 million units of crystalline pemcilhn 2 or 3 times m the 21 


hours 

Staphylococcal Poeumoma BUD 1241 (Celbemn), penicillinase 
resistant penicillin, which « effective for aU strmas of staphylococci, 
mcludmg resistant staphylococci, should be used Vials contain I G 
m 2 ml Intramuseidar injections of 3 G slmuld be given four hourly 
for 5 to ^ajs-— Tbr^ose-for chddren is 150 rag per kg per day, 
dividedlnto 0 four hourly doses 

Fnedlander’s Pneumonia Streploniycin sulphate should be injected 
intramuscularly, fust 1 G every 8 hours for 24 hours this is reduced to 
1 G e^e^y 12 hours for 48 hours and tlicn to 1 G daily until the 
temperature has been normal for n week Sulphadimidinc should be 
simultaneously ndmmistered by mouth an initial dose of 2 G, 
then 1 G every 6 hours for a week, and then 1 G t,i d for 2 or 0 
weeks 


Other Bacterial Pneumonias 

These include infections b} the II. in/iwcu-, the B nMraeis, the 
Hr taUrensi!, the P fesla, the Uycobactmm tubmnitasi!, the II 
pertussis tind the Salmmelltt lypht i, . «1 

The n mjtucnzai is sensiUvc to streploinjcin, winch mnv be used 
in combination with sulphadimidilic 


PRIMARY ATYPICAL PNEUMONIA IGl 

in colour, but small htemoptyses, of a teaspoonful or so, may be met 
mth It contains no characteristic or predominating organisms The 
physical signs in the lungs are variable, small areas of collapse, indicated 
by slight dulness and weak air entry, may appear from day to daj 
The most characteristic sign is the presence of showers of rales, heard 
after cough, over the affected areas The pulse rate is often slower than 
would be expected from the temperature In severe cases there is 
cyanosis and marked prostration The white cell count is usually 
normal, but there may be a slight leucopenia Rarely an acute hicmo 
lytic anscmia occurs, wth shght jaundice and luemoglobmuna The 
sedimentation rate of the red cells is increased to between 20 and 40 mm 
(Westergren) at one hour The blood Wassermann reaction may be 
positive for a short tune durmg the acute phase of the illness, and cold 
agglutinms are often foxmd m the serum in high titre from the second to 
fourth weeks of the illness, using varying dilutions of the patient’s 
serum and a washed suspension of group O human erythrocytes The 
radiological findmgs are often more extensive than would be expected 
from chnical examination of the chest There may be patcliy opacities, 
somewhat resembling those seen in bronchopneumoma They are 
often irregular m shape and vague m outhne, with a hazy, ground glass 
appearance Over 80% of the lesions are situated at the base, and 
owing to areas of atelectasis, the diaphragm may be raised on the affected 
side In other cases the lesion is apical, or a lateral Qlm ma> show the 
shadows situated m the apex of the lower lobe 

Course and Complications In tbe average case the tempera* 
tore falls to normal m 7 to 10 days, but secondary rises of temperature 
sometimes occur Complications include dry pleurisy, eneeplialitis, 
venous thrombosis in the legs, polyarthritis, fractured ribs from coughing 
and rarely a pleural effusion An acute haimolytic anicmia and 
haemoglobinuna may be due to the cold agglutinins 

Differential Diagnosis Apical lesions may be mistaken for pul 
monary tuberculosis, or bronchial caremoma An area of basal bron 
chiectasis with surrounding pneumonitis, may give rise to difficultj 
The absence of earlj catarrhal symptoms is opposed to a diagnosis of 
influenza or tracheobronchitis Failure to respond to pcniciUm usually 
excludes the diagnosis of lobar pneumonia At times a prolonged fever, 
with a relatively slow pulse rate and low white cell count, suggest the 
diagnosis of typhoid fever In some cases it may be necessary to exclude 
pneumonic consohdation due to psittacosis, Rickettsia infections such 
as the Q fever of Australia, American Q fever, and ornithosis 

Prognosis Antibiotic treatment has shortened the duration of 
the illness Recovery is the rule, but the X ray shadows may 
not disappear for some weeks after convalescence is firmly established 
TJie mortalitj rale is about 0 2% and enccphahtis is a dread comph 
cation 

Treatment Tlie patient should be kept in bed until the tempera 
ture has been normal for a week, and be sliould not return to work 
until the sedimentation rate of the red celts is normal, and the X raj 
shadows have disappeared Aureomjem or Tcrramycm should be 
suunosT^ vzDiranL * 



160 


TIIE JtESPIRATOItV SISTEM 


lactose, evety 8 hours This is given by a spoon or by bottle inhere is 
curdj^g^tjon, thefeeds are citrated, using sod atrat 2 gr (0 12 G ) 
DrinksoflmlfstrefgtbncrnnnJ 
sahne (0 4- sod cWond ) are gisen between feeds, and if Uic infant is 
dehydrated a continuous subcutaneous dnp of normal saline is also 
advisable The bowels should be opened eveij 2 or 8 dajs b> s\nip 
^nim CO m (4 ml ) noete, or a gljccnn suppository may be used 
Cyanosis should be relieved by the use of an ovygen tent Achromv an 
iDBy be given h} mouth, the total daily dose according to x^itlcmg 
12 5 mg /kg Psednatic drops contam 5 mg /drop, tlie syrup 125 mg / 
4 ml , the oral suspension 250 mg /4 ml , and the tablets or capsules 
250 mg each Alternatively, for a severely ill child aged 1 vear, 
800,000 un^^f a procaine penicillin may be injected cvcij 12 hours 
For circulatory failure, C grarnTp^mketha midel 0 5 ml should Iw 
injected subcutoneously^vc^ 4 hours Ibr rcstlessni^ and msomma 
brandy 20 m (12rnl)ia}(} 02 (15 ml ) of water maj be g» en and 
repeated m 4 hours if necessary 


The Viral and Rickettsial Pneumonias 
Virus infections causing pneumonic changes m the lungs include 
those due to m^les, small pox, influenza and psittacosis I'nmnr} 
atypical paeumonia is thought to be due to a nnis which lias not )ct 
been discovered Rickettsi^ poeumoma is exemphned by Q fever 


Pruhary Atypical Pneumonia 
(Vtrus pneumonux Virus pneumonUu) 

Defimtiom An acute catarrhal condition of the lungs, usually 
benign m character, probably caused by a vmis, and characterised radio 
logically by soft shadows m the lungs, localised to one or more broncho 
pulmonary segments 

Etiology The virus has not been isolated A non himolytic 
streptococcus M G has been obtained from the lungs, and specific 
antibodies have been found m the blood of about 50% of p’ltienls 
during caavdcsccitce It has not "bcea tnoismitlcd to amm/ds, but 
human volunteers have been mfccled by spraying the nose and throat 
with a bacterium free filtrate, obtamed from throat washings and 
sputum of patients suffering from the disease 
Pathology The affected aIvcoU arc filled with coagulated scrum 
There are localised areas of pulmonary collapse The primary lesion 
IS thought to be a pen bronclntis and pen bronchiolitis Eneephahhs 
js found ID some cases 

Olnlcal Findings The disease often occurs in small epidemics 
The incubation penod vanes from 2 to 21 days, or longer Tic- 
quently tlicre arc no catanbal signs at the onset, but there may be 0 
dry , racking cough, with headache and lunb pains Some cases are 
apyrexial, but the temperature usually nses to 100* F or 103’ F (S7 S 
or 35 4* C ), and after remaining raised for 5 to 10 days,^ falls to nonnaJ 
by lysis The sputum is mucoid, never “ rusty ” or “ prune juice 


PULMONARY TUBERCULOSIS 


1C8 


«./ Pulmonary Tuberculosis 

Definition Tuberculous infection of the lungs, bronchi, bronchial 
lymph nodes or pleura; 

Etiology Pulmonarj tuberculosis is caused by the Mt/colaciertum 
tuberculons Both human and bovine types affect man The organisms 
may mfect the body from dust or dried sputum by droplet mfcction, 
or by contammated articles of food such as milk, cream butter, cheese 
or meat Contact with ‘open’ or sputum positive cases is probably the 
most important source of infection The incidence of tuberculous in 
fection can be determmed by the Mantoux test (see p 108) by which it 
has been shown that infection from birth to 5 years is five times greater 
in children who are contacts with sputum positive cases than in those 
who are non-contacts Further, between the ages of 0 to 15 years 
contacts are infected twice as often as non contacts Close contact mth 
“ open eases of pulmonary tuberculosis as in households or at work is 
a very important cause of active tuberculosis in adults Conjugal in 
fection is a very real danger which has been under estimated in the 
past. Predisposing causes 1 Heredity- The disease undoubtedly 
occurs in families, and in some rare instances infants may bc-born with 
tuberculosis 2 Race Virgin races ore \ erj susceptible t e those 
wluch have not previously suffered from the disease and which as the 
result of civilisation are brought m contact with it Q Sex There 
IS a slight predominance of males 4 Age The maximum age incidence 
of pulmonary tuberculosis ts between 15 and 45 years 5 Climate 
Pulmonary tuberculosis is prevolent in districts exposed to ram bearing 
winds 0 Sanitation Overcrowding and absence of sunlight and fresh 
air are potent predisposing factors 7 Occupation Inhaj^ion ofdiist, 
especially silica particles Tin miners are prone to the disease wlfbrCas 
coal miners are relatively immune 8 General health Lack of_food 
ove n\ork chronic alcoholism diabetes mcUitus and measles predispose 
to tuberculosis 

Pathology The tubercle bacilli may reach the lungs bv tliree 
routes By the respiratory tract by the blood stream and by lymphatics 
In child hood, infecti on is chiefly fro m lhe..ahmcntary_tract, due to 
infected”milk The organisms ere of the bovnne type and pass by 
lymphatics to the bronchial lymph nodes and thence to the lungs The 
bacilli may also ^avel from^ic tonsils to the cervical lymph nodes and 
thus to the lungs Pathologically there are two types of pulmonary 
tuberculosis exudative and productive. Exudative changes occur when 
tubercle bacilli reach the alveoli The alveoli are fi lled with a n exud ate 
containing mononuclear cells, and the condition is tuberculous_pncu 
monia In productive tuberculosis granulation. tissu e forms which 
constitutes the tubercle. Tins may disappear or it may caseate and 
form a cavity Tlie solid solitary lesion, seen on JC raj Xilms know n as 
a “ com " shadow or tuberculoma is due to liquid or caseous material 
in a cavity whose bronchus has become blocked 

Disscnunation of tubercle baciUi from a caseous focus in the lungs 
may be bronchogenic, lucmatogenous or Jwnnliatic Bronchoi^jc 

— — — — — " 
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administered bj mouth, in doses of 600 mg every e hours for 6 to 7 days 
A dromstie response is often obtained Vitamin B should be giren as 
Beplerc cysules I d s Steam inhalations may relieve the distressing 
cough Bor severe cyanosis and dyspnrea ovjgcn should be admin 
istered by nased catheter or the B LJ} mask 


Pceumonitis 

There is a localised area of mflammatory exudation m the lunes 
This may be due to 1 Chemical irritants These include imt^t gases 
such as ammonia phosgene and mustard gas Manganese pneumonitis 
may occur in men employed m the manufacture of potassium per 
manganate, and berjhum pneumomtis m fluorescent bulb ivorkers 
2 Deep X ray treatment Excessive irradiation, asm the treatment of 
caremoma of the breast, may cause pneumonitis and later fibrosis of the 
lung This may be very severe, causmg intense dyspncca and media 
stmal displacement 8 Inhalation of oil Lipid pneumonitis is due 
to droplets of mineral or cod liver oil, especially when foixjbly ad 
nunistered to debihtated infants It may also result from the use of 
nose drops containing mineral oil, or from taking liquid paralTm at night 
m patients suffenng from dysphagia or even from constipation Paraitin 
should never he taken at night 

Pulmonary Alveolar Proteinosis 

This condition, which was first deaaihed in 1058, is characterised 
by distention of groups of alveoli with a finely granular eosmopluhc 
protem like matenal This gives nse to diffuse areas of consolidation 
The cause is unknown The disease is more common in men than 
m women, and m adults than in children The cJuef sjmptom is 
progressive shortness of breath Hie pb>sicaj signs arc not marked, 
a few scattered rales may be Iieard The X ray film of the chest sliows 
diffuse penhilar shadows, but no enlargement of root lymph nodes 
The shadows may extend out to the periphery Coses arc liable to be 
mistaken for pulmonary oedema sarcoidosis pneumokoniosis and viral 
or fungal lung infections Diagnosis can only be estabUslied by lung 
biopsy The prognosis is uncertam but death from respiratory failure 
is bable to occur dunng the course of a few j cars 2so effcctiv e treatment 
has been discovered 

Aspiration Lui^ Infections 

Under this heading are included palchj areas of consolidation irhich 
may result from inhalation of septic material from the naso plmrjTix 
They may therefore be secondary to infections in the nose and tliroat, 
to mhalation of vomit or of a foreign body Septic material may be 
coughed from the diseased to the hcalthv lung as in bronchiectasis In 
chronic bronchitis infected mucus may block a bronchus and cause an 
area of collapse witii high temperature, the condition mpidlj cleanng 
when the mucus is expectorat^ Tins is not uncommon m children 
Aspiration pneumonia is also met with in association with bronchial 
carcinoma In the more severe forms of aspiration pneumonia localised 
areas of suppuration form, vrhich may giv e nse to chronic lung abscess 
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Mass miniatuTc ladiograpliy has shorn) that the milial lesion is often 
symptomless Tlie early symptoms are very numerous , amongst the 
most important arc the followmg <^ugh which persists for several 
months usi^Ily v\ith expectoration Lassitude andloss of weiglit 
Palpitation^ or dyspnma on exertion Nervous debihtj which may 
simulate neurasthenia Amenorrheca is not infrequept In other cases 
hoars eness is the ear liest symptom Some patients complam of period 
ical shivermg or sweating The symptoms may date back to what the 
patient designates an attack of influenza or to a cold which has never 
properly disappeared In children an attack of measles or whoopmg 
coughmay be followed by persistent ill health leading up to the diagnosis 
of tuberculosis The acute onset This may also he of several varieties 
/■/Hiemoptysis The patient is apparently in good health and suddenly 
coughs up blood m varymg amounts ^^ontaneous pneumothorax 
Here also the patient is apparently well when the pneumothorax suddenly 
occurs with severe pain and dyspnoea v<^eunsy This may be acute diy 
pleunsy or pleurisy with effusion C<t mite in fl uenzal ty pe Acute 
pneumonic or bronchopneumomc tuberculosis ( galloping con 
sumption) The onset closely resembles that of lobar or broncho 
pneumonia Acute miliary tuberculosis The patient is suddenly 
taken »U with a high fever, malaise and dyspnoea This is more 
common m children than in adults 


On Examination 1 Chronte vulmonorv tuberculos is The early 
stages There is no cliaractenstlc appearance and the patient is not 
usually wasted although the weight is often below his lughest known 
weight Examination of the chest Inspection There may be Roping 
of one shoulder vnth slight ilattemng and diminished expansion of 
the^'upper part of the chest on the affected side Palpation Tact ile 
fremit us is shghtTy increased over this area Percussion Ihc note 
IS sli ghtly i mpaire d at th e upjier part of the chest and I^nig s area 
of apical resonance above the clavicle may be diminished Auscul 
tation The breath sounds over the affected area of lung may be 
weak expiration maj be prolonged or the air entry jerkj The breath 
sounds in other cases arc b roneh o-vcsiculnr or vcsiculo bronchial At 
the back the breath soimdsIn 'IHeTupmspinous region may 1^ cojwse 
and rough (Granciier s “ granul^nireatlun^ The~5IfOTtry may be 
weaker at the base on the affected side Often there ore no adventitious 
sounds^ or an occasional r&le may be heard after cough There is 
usually slight ^bronchophony and faint pectoriloquy^ The special 
signs and symptoms indicative of activity are described below 
y.y^onsolidattQn of the Lung The signs m the chest are more marked 
The note i s du l l taetPe fremi tus is increased the breath sounds are 
bronchial, usuaDy so^ coarse heard, and tliere is broncdiophony 

and pectoriloquy 

C^y^Caseation of the Lung There is duln ess w ith jncrcascd tactile 
fremitus , the breath sounds arc hollow a'nd'bronclual and after cough 


showers of cracklmg and bubbimg rules ore beard There is also 
bronchophony and pectoriloquy 

Excavation of the Lung There is flatteni n g of t he_chest wall over 
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^read leads to lesions m tliejinme or opposite lune hiemiHoeenoiis 
dissemmation to tuberculosis in dislimt-orsans such ns the bones 
kidneys joints ortomilmij tuberculosis and lyniplialic spread results 
in tuberculous lesions in the rtxit and supiaelanciilar IjTnpIi nodes 
^es of Pulmonary Tuberculosis pulmonary tuberculous 

in children The pnmary focus is small It mnj occuTm an\ part of 
the lungs often in a lower lobe, and it constitutes the Ghon’s focus Tlie 
corresponding hilar lymph no des are rapidly infected and enlarge 
These two lesions constitute the primary complex They cascatc and h 
by Reification The root lesion is la^r than the^pnmi^ fo^ The 
infected bronchial lymp'Eliodes may compress a bronchus aiulcause epi 
tuberculosis This is either tuberculous pneumonii or atelectasis of a 
pulmonary segment 

Less often heahng does not occur and a progressive primary complex-^ 
develops which may be fata! The changes produced m the lungs 
resemble those m adult tuberculosis, and bronchogenic or lucmntogcnous 
spread may occur 

.^^f^Fn-mary pulmonary tuberculosis in adults ^^’beD a Mantous 
negative joung adult, such as a medical student or nurse, is found to 
have become JIantoux positive, what is known as Mantoux cons ersion 
has taken place This means tliat he has de\ eloped a tuberculous lesion. 


usually in the lungs, as the result of contact infection at his work 
Often the individual does not fed ill and no X ray changes arc seen 
In other coses, months later, a small focus is seen nearly at the apex of 
a lung (Assmann’s focus) This may be progressn e and lead to cavjta 
tion, but usually it heals by fibrosis, and not by calcification os does the 
primary mfection in children The reason for this is not known 

Be tf\fection pulmon^ tube reulosis i n adults This may be due to a 
reactivation^ a childhood infection m the lungs or elsewhere, but more 


oftelTit results frolirarf ecSil infection bj ihRIlIoirfromcontact with 
a p'^OD Fuffering from~p {irm omir3 tuberculosis In childhood infections 
the organism is almost alwaj-s of the bovine \'arietj , m adult tuberculosis 
the organism in the vast majority of cases is of the human type 

Pathologically there is a blendiog of exudatne and productive 
lesions Caseation and cavitation occur, localised henbng and localised 
Htension take place simultaneously, and fibrotie cJianges ensue, but 
there is little tendency to calcification Clinically tlus tyTie of tuber 
culosis includes the majority of cases met wit h in young people and 
adults, but many case we see in adult life arTTirsTinfections, no child 
hood infection having taken place Bronchogenic spread is common, 
haimatogenous spread is rare, and the rt»t lymph nodes are seldom 


\>^TrcicJuohronehial iuberculosu It was only with tlie more extensile 
use of bronchoscopy m pulmonary tuberculosis that bronclual tuber 
culosis was recognised It is important as it may cause ulcerative 
l«ions m the larger bronchi with subsequent stenosis, which prevents 
the closure of lung cavnlies, and necessitates pulmonary rcscctiom 

Clinical Findings. Pulmonary tuberculosis may have an iiisidioui 
or acute onset. The former is the more common The insviuntt ottsc* 
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circular masses about the size of a shilUng Blood may be present in 
streaks ocelots, or the sputum may be uniformly coloured pmk. An 
exammation for tubercle baciDi should be made on several occasions m 
e^ ery doubtful case, but negative resu lts do not ^l^e a diagnosis of 
tuberculosis The sputum m^’ also be cultivated for tubercle bacilli 
In the case of children or patients with no sputum a few droplets of 
mucus may be coughed up and collected upon a laryngeal mirror or 
sivah held at the back of the throat At times tubercle bacUh may thus 
be found The blood There are agam no characteristic clianges The 
rate of sedimei^lion of the red cells m citmled blood is an indication 
of oc ti\nty m tuberculosis and a guide to progress but it is not a 
diagnostic test of tuberculosis Tuberculin tests arc onlj indicative of a 
tuberculous infection at some time m the life of the patient and not of 
present activity 

X ray Examtnahon This should form part of the routine examma 
tion of every suspected case of pulmonary tuberculosis, although 
tuberculosis cannot be diagnosed solely on a film Deep seated 
cavitation can best be re% ealed by tomography 

8 A cute trifluenzal ty pe Attention has been drawn to the acute 
form d? onset resembling mfluenza m winch the patient is not nearly 
so lU 83 m the bronchopneumome variety 

On ExaminatUin Some rides are heard below the clavicle m the 
second tlurd spaces, and the X my films ^ow mfiltration usually 
i^Ee~upper zone below the clavicle I5s often m the middle or lower 
zone 

4 Acute pneumonic tuhercuios%$ The mode of onset resembles that 
of lobMoHobutarpneumonia but in some coses it is not quite so sudden 
In children acute tuberculosis often follows an attack of measles or 
whooping cough, whereas m adults there has usually been a pulmonary 
tuberculous focus for some time, as shown by fibrosis ^th mediastinal 
displacement 

On Bxammatton Signs of consohdatton are generally found in 
t^ lower lobe of one Tung Th^temperature Is ’ralsed'To 101 * or 
_103t_F (38 3® or 39 4® C ) and remains continuously so for a neck or 
ten days A cnsis does not occur, but the tempemture begins to sinng 
more becoming remittent in tyqje and the signs of toxamia are more 
evident Tlie cyanosis of a mauic tint is \erj characteristic, with 
tachjcardia and dyspnoea The physical signs become more those of 
caseation than of consolidation The diagnosis is established by finding 
the tubercle bacilli m the sputum 

5 Acute m i luirii tvherculons_ In addition to the symptoms 
mentioned on p ICo examination of the chest may rei eal remarkably 
few abnormal signs or there may b^Ales^cattered through the lungs 
Drenching night sweat s are ofte n a marked symptom but there arc 
usually no rigors The temp e rature is o f Ih'e'rermtfenf or intermittent 
type and it may be inverted the morning temperature being higher 
than the cvenmg X ray examination shows changes closeU rcscmblmg 
those found m c^omcTnuIia^ tMbCT CulosI s~(sce p ICC) arid Tiotinungs 
may~ present a ‘ snowstorm*' appearance The patient rapidly 
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the cavity , the note is h>T)erresopant q^er the w\itj if it contains air 
and if It IS in communication with a bronc hus a “ cracked pot-’''sound 
ma> h^ on_ percussi Qn (&n«T2c The breath sounds arc 

amphoric or ca\ ernqus, and coarse or me tallic rales are heard There is 
intense l)ronchophon> and_j>ectonloquj,'nna‘Tm5i^ateU*^fter cough 
a hissmg soundjnay bejiaird (post tussive suction) \\'hcnTRr{;c 
cavity contains air and fluid a com sound and trgophony maj be 
present If the c ajiity js filled with ffmS~th'e pliysicil sign s are J ulness. 
^akJareath^Qunds^nd^i mmished \oi« i.conduction 

ri&rom of ike Lvng There is flattening of the chest wall, with 
dimimshed tactile fremitus, duincss, weak air entrj and coarse leathery 
or sticks rales Vocal resonance is diminished If the fibrosis affects 
the left upper lobe, pulsation ma> be seen in the second and tlurd left 
spaces close to the sternum, caused by retraction of the lung and 
uncovering of the heart The trachea maj be displaced to one or 
other side, and this maj occur without anj cardiac displacement, if the 
fibrosis affects the upper part of the mediastinum onJj 

Various lesions are often combined in cliromc pulmonary tuber- 
culosis, such os caseation or consolidation with fibrosis 

2 CAronic mtharu iubereulo stS The patient is usually between 
the ages of U and 80 j cars and maj complai n of coug h, dii spnoia. j«jn 
m chest, expectoration, and at times of h!cmopt^•sls The eienui g 
tem perature is usually a lit tle ra ised The signs m the lungs arc \ery 
s1^it~ a few scaTtcre d^es beinyiicaryat sev eral points The spleen 
may be palpable, andTymph nodcs.'lioncs orjomts maj^ipw tuberculous 
lesion s Diagnosis can be established m man> cases by finding tubercle 
SaedL in the sputum, stomach washings, or in a pleural eflusjon if it u 
present. X ray examination shotrs CTnall, rotl^soft, jiodular slwdow*, 
scattered throughout the lung fields These were formerly 'diagnosed 
radjoIogicaJJy as being due to acute miliar> tuberculosis The patient, 
howe\er, is often ambulant and not \erj ill, the course of the disease 
may be prolonged for a jear or more, and arrest may occur The 
differential diagnosis includes other cai^ of miliaiy or submilinrj 
infiltration of the lungs, as seen on X ray examination, sucIi^m car- 
cinomatosis, pneurookoniosis, sarcoidosis, bronchiolitis, Icukannm, kala- 
&zsr, poJjsrtentis ncdcss, iherheiW33>tcw3Jwoff,the)vx3"}S)i3^iJr>^ertaBr 
baciZlary dj-senterj, billwrziasis, streptococcal infiltration, silicosis, 
actinomjcosis, xanthomatosis, pulmonarj lucmosidcrosis associated 
with mitral stenosis, and tropical cosinophilia with pulmonary shadows 

cingarten’s disease) and liOcfilcr’s sj-ndrome wluch is met with in 
children 

General Examxnaiion • The fingers are often dubbed, m Uie early 
stages thenailsbeingcurvcdllkeaparrot’sbeakorpurrm’sbill Drum- 
stick dubbing IS more often assoaated with bronchiectasis The cbecLf, 
ears and lips ma> show slight degrees of cj'anosis Tlie temperatuTe is 
usually raised, if there is actmty present, as described later, and the 
puliilsalioquicUned The sputum This possesses no characlensUc 
appearance. It may be thin and frothy, or thick and purulent. In 
advanced cases it is often green and nummular, floating on water m flat 
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emphysema, a new growth, aetmom>«?si5, and pulmonary fibrosis due 
to other causes, such as syphilis or pneuniokoniosis,~must ainje’Biffer'’ 
entiated from tuberculosis The diiHcuIty is increased bj the fact tliat 
pulmonary tuberculosis may coexist with any of these conditions 

Course and CompUcations '^Aeute caseotu tuberculosis "This usually 
rapidly extends and proves fatal m 2 to 8 months, arrest, however, 
does occur in a certain proportion of cases vitltary tuberculosis 

This is often fatal m 2 weeks to 8 months '^Chrome pulmonary 
hiberculons • Avery\anablecouiseinustbecxpected,dependinglaTgely 
on the resistance of the patient and the response to treatment Thus 
an early lesion may be almost immediately arrested by fibrosis or 
calafication, or it may gradually extend Periods of activity may 
alternate with times of comparative arrest q 

The following complications areof great importance ^Endobronchial 
tuberculosis This results in broncinal stenosis, and is discovered bj 
bronchoscopy The bronclu may become infected by direct infiltration 
from the lungs, from infected sputum by infection caused by the blood 
or lymph, or as part of the primary infection It may giv e rise to areas 
of pulmonary collapse, to obstructive emphysema, to tension caVities, 
or to bronchiectasis If the larger bronchi are affected there may be 
locahsed wheezing A positive sputum with no evidence of active 
disease is always suggestive of endobronchial tuberculosis Laryngitis, 
catanhal or tuberculous ^Ityns y. dry or with c£tusioni? Tneur5o_ 
thorax Cj^Intestinal tuberculi^is This results from swallowing sputum 
containing tubercle bacilh TKe lesion is usually m the ileo c®cal region 
X ray examination usually shows that the banumdoes not fill the ciccum, 
when the ilcum ascending and transverse colons ore filled Fistula 
in ano ,/3y[emngitis Bro nchitis and emphysema Spontaneous 
subcutaneous emphysema rarely occurs ~ i^thma Bronchiectasis 
Tuberculosis of the epiglottis, tonsils, trachea, pharynx, tongue or nose 
Tuberculosis of the epididymis, prostate, bladder, peritoneum or 
kidneys Venous thrombosis Penphcral neuritis Amyloid degenera 
tion Rib abscess myocarditis and pericarditis 

Prognosis This has been much improved by antibacterial treat 
ment Complications increase the gravity of the disease, especially 
diabetes mellitus and tuberculous cntentis Meni ngitis is a very serious 
complication “‘Trccdonr’froitrfinancial worry enables life to lie passed 
imder the most favourable conihtions, and thus improves the prognosis 
Purthcr the prognosis docs not depend entirely upon Jthe, .activity or 
extent of the disease, but the type of disease present is of the greatest 
importance Thus bilateral disease with extensive fibrosis jissociated 
with thick walled cavities is always unfavourable 

Treatment ProphylacLic Public health autliorities are concerned 
with prophylaxis Good housing and sanitation and a pure supply of 
milk arc of first importance BoVin<rtnUcrcul<iSiS in tliildhobd coUldtifc 
completely ‘eradicate'd ifTIie milk supply were free from tubercle bacilli 
This can be aclueved m two ways, either by stamping out the disease 
from the dairy herds or by kiUmg the tubercle bacilli in infected milk 
by pasteurisation In order to stamp out, m addition to tuberculosis, 
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becomes more lU, the spleen may be palpable, and death usually occurs 
from profound toxsemia m 2 weeks to 3 months 

The following are the signs tndicaitve of active disease OThe tern 
perature A rise of mouth temperature, to 99° F (37 2° C ) or o"^ 
usuallym the afternoon or evening This may occur when the patient 
IS at rest, or only after exercise In some cases activity may be present 
when the temperature does not rise above normal, a subnormal swing 
being found0The pulse Persistent rapidity at rest is_us^y an in'’ 
dica^jof a^ti^T^OThe sputum The presence of tubercleiai 
(jX-ray ^dence of cavitation or otspreaiCof tfieldisease Other mdica 
tions of active disease ar@i increased rate of sed imentation of tte red 
cell s, loss of_we jgbt mcrease_of cough and expOTt^ation, night sweats, 
and lassitude 

Differential Diagnosis The chief difficulty arises m the diagnosis 
of the early case Great attention should be paid to the various 
symptoms detailed on p 165 A temperature record should be obtained 
With the patient m bed, and, if he is afebnle, the effect on the temperature 
of the patient gettmg up and exercismg should be determmed The lungs 
must be X rayed, and special knowledge is required for the correct 
mterpretation of the films The X rays may reveal a shadow due to 
infiltration of the lung parenchyma, but this mfiltration maj be due to 
causes other than, tuberculosis In sarcoidosis (Besnicr Boeck 
Schaumaim disease) a diffuse mottlmg of the lung fields ma^ be seen on 
X ray examination, resembling miliary tuberculosis (see p ICC) 
The sputum should be examined repeatedly for tubercle bacilli, and 
if not found the stomach washings and feces should also be tested 
Other causes of ill health whicli especially require exclusion ore 
tachycardia and loss of weight due to hyperthyroidism and pyrexia due 
to septic foci elsewhere In cases of doubt the Jiantoux intrudennal 
tuberculin test can be applied A positive reaction only implies that the 
patient has been infected with tuberculosis at some period of his life, not 
that he has active disease now A negative reaction, on the other hand, 
IS strong evidence agamst the diagnosis of actn e pul monar y tuberculosis 
It IS performed by injecting into the skm of the forearroThetweSi the 
dermis and epidermis, 0 l_ml of old tuberculin (0 T Lor_of Purified 
Protein Denvati\ e (P P D ) diluted to 1/10,000 A tuberculin syringe 
should be used The arm is o bscr\e d_48_iiours la ter, and a positive 
reaction consists of a central zone of oedema, not less than 5 mm in 
diameter, surrounded by a zone of crj'thema If the test is negative it 
IS repeated 24 hours later, using now 0 1 ml of 1/1,000 O T If this 
test IS negative a third test is mode with 0 1 ml of 1/100 0 T The 
Heaf multiple puncture teshis easier to perform Using the Ilcaf gun 
six needles are fired through the end plate which is perforated ^vllh six 
holes The end plate is placed on the skin o^ er a film of special gl> 
cermated P P D The needles stab the skin tlirough the tuhcrculm 
film to a depth of 2 mm The result xs read in 5 to 7 days The VoUmcr's 
patch test and the tuberculm jelly patch test are aUemali%e methods 
of applying the tuberculin test but are probably not so reliable IVlien 
there are defimte signs m the lungs, such conditions as ^ronchitis and 
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emphysema, a new growth, a etmom^cosis, and pulmonarj fibrosis due 
to other causes, such os syphilis or pneumokoniosiF,'ihustall bFdifTer'' 
entiated from tuberculosis The difficulty is increased bj the fact that 
pulmo^ry tuberculosis may coexist with any of these conditions 

Course and Compheahons ''^cute caseous iuberculons This usually 
rapidly extends and proves fatal m 2 to 3 months , arrest, however, 
does occur in a certain proportion of cases '-•Acute miliary tuherculosis 
This IS often fatal m 2 weeks to 8 months yy'Chronic pulmonary 
tuberculosis A very variable course must be expected, depending largely 
on the resistance of the patient and the response to treatment Thus 
an early lesion may be almost immediately arrested by fibrosis or 
calcification, or it may gradually extend Periods of activity may 
alternate nitli times of comparative arrest 

Tlic following complications are of great importance endobronchial 
^berculosis This results m bronchu^l stenosis, and is discovered by 
bronchoscopy The bronclu may become mreclcd by direct infiltration 
from Ule lungs, from infected sputum, bj infection caused by the blood 
or lymph, or as part of the primary infection It may giv e rise to areas 
of pulmonary collapse, to obstructive emphysema, to tension cavities, 
or to bronchiectasis If the larger Konchi are affected there may be 
localised wheezing A positive sputum with no evidence of active 
disease is alnays suggestive of endobronchial tuberculosis Laryngitis, 
catarrhal or tuberculous ^leuns y, dry or with etfusioa.^ Tneunio»_ 
thoraXsj/Intestinal tuberculosis This results from swallowing sputum 
contaming tubercle bacillf Tlie lesion is U5uall> in the Uco ctecal region 
X ray examination usually shows that the barium does not fill the emeum, 
when the ileum, ascending and transverse colons are filled FisluH 
m ano ^Hlemngitis _^ronchitis and emphysema Spontaneous 
subcutaneous emphj’s'ema rarely occurs /^thma'' Bronchiectasis 
Tuberculosis of the epiglottis tonsils trachea, pharynx, tongue or nose 
Tuberculosis of the epididymis, prostate, bladder, peritoneum or 
kidneys Venous tlirombosis Peripheral neuritis Amyloid degcncro 
tion Kib abscess Myocarditis and pencarditis 

Prognosis This has been much improved by antibactenal treat 
ment Comphcations increase tlic gravity of the disease, especially 
diabetes meYiitus and tubercido us ent eritis yen ingl^is is a very senoas 
com^icalion'^rrcedom from financial worry cnablSTife to be passed 
under the most favourable conditions and thus improv es the prognosis 
Further, the prognosis docs not depend entirely upon the activity or 
extent of the disease, but the type of disease present is of the greatest 
importance Thus bilateral disease with extens^e fibrosis associated 
with thick walled cavities is nlwaj's unfavourable 

Treatment Propliylacitc Public health authorities are concerned 
with prophjlaxis Good hou smg and sanitation and a pure supplj of 
milk a rc of first importance Bov in^TtUbcTcnlosis imiLildhbbd could bh 
compiefely*tradicate3 if Ibe milk supply were free from tubercle bacilli 
This can be aclueved m two ways, cither by stamping out the disease 
from tlie dairy herds or by killmg the tubercle bacilli in mfcctcd miUc 
by pasteurisation In order to stamp out, m addition to tuberculosis, 
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bruceUa and other infections conveyed by milk, the only safe way is by 
universal pasteurisation Isolation of all open cases would probably 
prove.an effective means of stamping out the disease caused by human 
tubercle bacilli, but this is not possible Unsuspected cases of ‘ open ” 
pulmonary tuberculosis m the general wards of a hospital, especially m 
surgical wards, are a source of danger to nurses and students All 
patients admitted to hospital should have a chest examination by 
immature radiography as soon after admission as possible No nurse 
who is Mantoux negative should look after patients suffering from 
pulmonary tuberculosis Strict precautions should be taken to protect 
nurses from infection Nurses must wear masks and gowns when 
carrying out any nursuig treatment Patients must wear a mask while 
the chest is being examined The sputum should be collected in a glass 
jar or a polythene sputum flask containing 2 11 oz (60 ml ) of Miltherex. 
This liquefies the sputum and kills the tubercle bacilh 

Prophylactic inoculation of infants with vaccines made-^ra 
attenuated living bovine bacilli, sudi as theB C G (bacilli Wt/ Calmette- 
Gu&in), IS now being practised extensively B C G is used for vacema 
tiog of Mantoux n^ative medical students and meroberT^f Eospital 
staffs, and for children bom of tuberculous parents The Danish vaccine 
must be used within 14 days of its prepwation It must be shaken 
well before use, and 0 1 ml of the vaceme ^ntaming 0 5 tag per ml is 
mjected strictly intradermally using a tuberculm 5>’ringe fitted with a 
Luer needle. No 25 or 26 (B W G ) The skm of the forearm is used 
and a weal about 5 mm in diameter is produced About 2'weeks later 
a painless papule forms which mcreases in size up to about 20 mm in 
diameter by 6 weeks The papule may form a small i^er It takes 
about a year to disappear I/ical ulceration, abscess formation or 
regional lymphatic adenitis may occur as unwelcome comphcations 
The multiple puncture method, usmg the Heaf multiple puncture pres 
sure gun, with needles adjusted to 1 mm penetration, and a freeze- 
dned vaccine has been found to give good results with freedom from 
comphcations The Slantoux test is repeated m 6 to 8 weeks and 
should be positive to 1/100 O T Op«i cases of tuberculosis in contact 
with children constitute a grave source of danger 

Mass miniature radiography used for se/eefed groups of adults, such 
as factory workers and those in the Services, has revealed an incidence 
of about 4 per 1,000 unsuqiected cases of pulmonary tuberculosis In 
all such cases mvestigations should be carried out to determme whether 
or not the disease is active 

Curative The three eardmal prmciples of treatment, rest, fres l^air 
and sood food, are still of fundamental value There areTbowever, no 
fixed rules for treatment, each case presents an mdividual problem, 
reqmnng expert knowledge for its solution The patient should be put 
to bed, and kept there imtil the temperatureasjiormal The usual time 
m bed is about 3 months He is then gradually showed up, first for 
toilet purposes, then for J hour daily, and the time up is gradually 
increased until he is up 8 hours a day or longer, and is considered fit 
to begin part time work 
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Antibacterial drugs The antibacterial drugs used m the treatment 
of tuberculosis are streptomycin, is oniaz id, and para aminosalicylic 
acid None of these should be given alone owing to the risk of tberapid 
appearance of drug resistant bacilli in the sputum 
^Slrepiomycin This is injected intramuscularly m the form of 
streptomycin sulphate In a severe ease _1 G shoul d be given daily 
for 4 to 8 we eks, followed byJ'G 2 or 8 times a we ek In less severe 
cases it is gKefTS'br 8 times a week from the onset of the treatment 
ith these doses there is little nsk of labyrinthine disturbances or of 
deafness 

'^Isoniazid (Isonicotinic acid hydrazide I N A H ) This is given by 
mouth as a tablet in doses of JO^mg^ or 8 times dai^, according to 
the weight of the patient, combined with streptomjcin or with PAS 
The combined treatment should be continued for at least a year after 
the last positive sputum culture, after the last Xray indicatue of 
improvement, and after the last cavity has closed This usuallj means 
18 months’ to 2 j cars’ treatment 

'A'Para aminosalicylic acid (PAS) This is given as the sodium salt 
The patient is not usually able to take more than 1 2_G in the 21 hours 
as it IS very liable to prodjjce gastro mt^tini^dis^bances It can be 
admuustered as a powder m the form of Therapas (^Icium B PAS) 
Each powder contains 3 5 G P A.S , and one is taken q i d pc Alter- 
natively It can be gii en as enteric coated granules (Bactylan) contaimng 
50% by weight of the sodium salt, the content of the measure supplied 
being equiiolent to 2 G P,A S , or os entenc-coatod drag^s (BactyKn) 
containing 0 G9 G of the sodium salt 

Reactions to IJST^ H include a nse of ^tempenture , a pustular 
rash, penph^^il neuritis, enlarged lymph nodes, optic neuritis and 
atrophy, and psychoses Intolerance to Pj\-S is shown by gastro- 
intestinal disturbance, a nse of temperature and a rash 

IN AH and PAS may be gnen together instead of using 
streptomycin, but it is usual to ring the changes on a combination of 
two out of the three drugs 

ylf the patient becomes resistant to streptomj cm and I N^ H , 
■piomynn may be injected mtramuscularly m doses ofj} G_2 or 8 times 
a_wcek, toge ther with daily dos es of P A S , Viomjcin is often used 
when preparing a patient for an operation 

- Artificial pneumothorax This is seldom used, but it is of value in 
some cases, combmed with antibactenal drugs, tq^ close a cavity and so 
to prevent or retard the appearance of drug resistant bncilh 

— Pneumoperitoneum When cffectiie this produces a reduction of 
up to 40% of lung i-olume It is of value unilateral cases / 

- — Extrapleural compression Pl ombag e may be e ffected b> -thc-inser- 
tion of lucite balls extrapleurally, after the apex of the lung has been 
freed 

Thoracoplasty This is of value to close-cavitiea in lon g stand ing 
disease, especialljan olde r jatien ts It should be limited to 4 to 7 nbs, 
and donTin three stages ' ’ 

Pulmonary resection After a full course of antibacterial treatment 
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there may be residual localised solid or cavitatcd pulmonaiy Jesjons 
especially blocked cavities These may be remo\ed by segmental 
resection or by lobectomy The patient should remam m bed for 
4 to 6 months after the operation, to prevent relapse 

Treatment of Certain Corr^heations Night sweats are at times 
very distressmg The bedclothes should be light and the windows 
kept well open at mght A p tll con taining ZrPoxid 2 gr (0 12 G ) and 
ext belladon sicc {15 mg ) at night should also be tried Ilaimo- 
•^ptysis The treatment is considered on p 193 Larjmgitis The 
patient should whisper m the early stage He must not smoke Strepto- 
mycm combmed with I N AJS is the most efficient treatment If 
there is severe pam on swallowmg, a powder composed of equal parts of 
benzocame and orthocamc may be used As much as will cover a 
sixpence is placed on the palm of the hand and inhaled directly into the 
larynx through a curved Leduc s glass tube, just before a meal In other 
cases, when the pam prevents swallowing even liquids, rehef may be 
obtamed by using a glass tube, which dips into the milk which is placed 
on the floor, the patient sucking it up, with his head hanging o\er the 
edge of the bed Firm pressure apphed over both ears by the palms of 
the hands may also enable the patient to swallow m comparative com 
fort If these measures fad, alcohol injection into tlic superior larjmgeal 
nerve may give temporary relief The dj mg patient may have his last 
days made comfortable with the help of the following medicine. Cocam 
hydrochlor 1/6 gr {10 mg), morphui bydrochlor 1/6 gr {10 mg), 
gin 60 m (4 ml ), honey 60 m (4 ml ) aquam dest ad 1 11 oz (80 ml ) 

1 fl oz (80 ml ) t d s 

Sanatorium Treatment The sanatorium must bo properly equipped 
with a skilled staff and X ray facilities JIany sanatoria are now closing 
down, because the results obtained in hospital or at home with nnti 
bacterial treatment are so satisfactory that Uiey are no longer required 

The After treatment. When arrest of the disease has been firmly 
established, the question of return to work and the suitability of the 
employment has to be decided In general all heavy muscul ar work 
should be avoided and outdoor occupations are unsuitable unlcSrthe 
natient is^i^ected from the_extremes of climate and from getting wet 
indoor occupation is not liarmful provided t^ environm ent is h ealthy 
and the patient can look-after lurasdradequately at home There 
remain a certain number of patients who do not do well with treatment. 
These are often sent back to their homes, eaentually to die Tliey are 
“ open ” cases of tuberculosis and undoubtedly are a grcat_risk to 
others If all “ open ” cases of pulmonarj tuberculosis were isolated 
the hope of stampmg out t^s di sease would be in creased 
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Definition Dilatation of the pulmonary alveoli 
Varieties Certam varieties of emphjsema are described wlucb wiU 
be considered separately. These ate Acute emphysema, which is 
vesicular or interstitial Clironic emphysema, which is hvpcrtroplnc or 
atrophic 
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Acute Vesicular Emphysema 

Definlhon Sudden over distention of the pulmonary air vesicles 
which form blebs or bull® 

Etiology Acute vesicular emphysema is associated with severe 
coughing o^muscular stram It may be met with m whooping cough, 
asdraa or as phyxia In children it may occur adjacent to a consolidated 
"^reaof lung m bronchopneumonia and sometimes in women m prolonged 
labour or m blast mjuries of the chest 

Clinical Findings The symptoms which might be associated with 
it are masked by those of the primary condition Its presence can 
sometimes be detected radiologically by a rmg shadow mdicatmg a 
large bulla or pneumatocele. 

Acute Interstitial Emphysema 

Definition A condition characterised by the presence of nir in the 
interstitial tissues of the lungs, the air is derived from ruptured 
pulmonary alveoli It differs therefore from pulmonary emphysema 
Etiology. The mr vesicles may rupture with comparatively 
moderate n ^cular exertion, such os while playing a game of hockey 
Oth^ cimseTincludea wound o f the chest, fractured nb, or the severe 
paroxysms oLcough in whooping*cough or bronchopneumonia It 
occurs occasionally m p ulm onary tuberculosis, apart from any effort 
Pathology The escaped air tracks along the pulmonary roots and 
may rea ch the mediastinum, or appear as surgical or subcutaneous 
emphysema m the neck and chest It may also pass mto the pleural 
cavity or mto the retroperitoneal tissues 

Clmical Findings In cases occurring during exercise the patient 
feels a tightness or pain m the neck and cliest and shortness of hreatli 
On Exarntnalion The crackling signs of surgical emphysema may be 
fel^on tlie chest or neck ''IT the air has extended mto the antenor 
mediastmum tlie s^erficial cardiac dulness is obhtcrated, the heart 
soundsjir^istant, and enmehmg sounds may be heard over the praicor 
dium as the patient breathes and the heart beats 

Course The air is usually absorbed spontaneously m a few days 
rreatoetrf I he paCient ts kept or heef Be asaal2y potfeee to be 
propped up A hy podermic injection of morphm sulph IjCgr (lOmg) 
vnU helpjo check coughand moucc sleep ~Tn severe cases relief of tension 
maj^be obtained by uisertin g a needle into the suprasternal tissues, or 
by underwater drainage of a tension pneumothorax 

Chrome Generalised Erophysona 

Definition A condition of generalised dilatation of the alveoli, 
with an insidious onset 

Etiology Obstruction to the bronchi oles is thought to be a more 
important cause ofemphysema than is a constitutional wcakncsuofjthe 
elastic tissues of the lungs The obstruction acts as a ball \ ah c, the air 
gets into the alveoli, but its passage out is impeded, and so alveolar 
dilatation occurs with weakness of elastic tissue Other factors which 



174 the BESPIBATORY SYSTEM 

are of importance include ] •^tcessivejnspittifory efforts In chronic 
asthma^the inspiratory efforts are stronger than the 
expiratory, hence the lungs become over-distended 2 Violent expire-^ 
tory efforts These may be associated with chroni<Lcough or asthma 
3 Prtmalure ossi/icalion of the costal cartilages Tlic chest wall mi"ht 
become fixed in an inspuratory position, with secondary emphj’scma of 
the lungs Clinically the chest wall is often unduly ngid in emphj sema 

Pathology Both lungs are affected They are not h ^Tiertrophied. 

stretched At autopsy th^ are bull^, pale anti soft, and lacking in 
elasticity Bulls may be seen on the surface, especially along the 
anterior borders On section the lungs are pale and the dilated alveoh 
may be noticeable They float m water As the alveoh dilate, the 
dividuig septa break down and bulls form Aeration of the blood is 
dinunished in emphysema for the following reasons The aerating 
surface is reduced owing to the loss of the septa The lumen of the 
vessels is narrowed m the stretched alveolar walls, thrombosis occurs 
in the pulmonary artenoles, and so circulation is impeded Some 
blood is short circuited from the pulmonary artenoles to the bronchial 
venules The nght side of the heart dilates and the motor power of the 
pulmonary circulation is reduced 

Clinical Findings The patient is usually a male, of middle age or 
over He may give a history of winter cough or of asthma Hts 
chief complaint is shortness of breath on exertion There may be 
headache giddiness Sid loss o f appetite " 

"""On Examination The patient may be cyanosed, slightly or to an 
extreme degree, and the fing ers may bTclub bed The chest Inspection 
The d iameter is increased ante^postenorly (barrel shaped chest), the 
nbs run more transversely than normal, the subcostal angle is wide and 
there is kyphosisjn the upper dorsal region Post mortem and X ray 
examinations have shown that marked emphysema may occur without 
the presence of the “ barrel shaped syndrome ” and mce versA 
Expansion is poor, the movement to inspuation being chiefly one of 
elevation Dilated venules may be seen along the line of the diapliragm 
atic attachment Palpation Ta ctile frem itus is _dimimshed The 
cSdiac apex cann ot be felt Percussion The note isjiyperresonant 
generally The areas of cardiac and hepatic dulness are r edu ced 
Auscultation The breath** sounds are weak Expiration_nmy_be 
prolonged, scattered rhonchi or rales may^be heard Tliere is no 
bronchophony and no whi spering pectoriloquy The heart sounds 
usually have their maximum intensity over the xiphoid process The 
patient is often unable to blow out a bgUted candle If the intrapleural 
pressure is taken it is often found to be raised X ray exammation 
The translucency of the lungs is increased, especially aVthe bases Tlie 
ribs run more tracsversely_^an normal Ilie (haphragm is low and 
shows dimmish^ movement The hwat slmdov^s smaU , as the heart 
rotates to the right with the depression of the'diaphragm Tliere is an 
increased air space in front and behind the heart The sputum This 
IS scanty and rather frothy. The blood m ay sho w an of red 

cells 
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Pesjnratory function tests -y^Tie vital capacity This is determined 
by tlie use of a spirometer A nonnal young adult can expire about 
8 800 to 4 000 ml after a deep inspiration In ^physem a_this vo lume 
may be reduced by 50% or mor e Further, a normal person should be 
able to expel 95% orJus-yit aTcapaoty au* m 8 seconds I n emphyse ma 
this time IS prolonged The residual lung rofitme~'TRis is the amount of 
air remainin g i njhe lim ^jifter a maximal expiration It is increased m 
emphy sema Spirograms These are tracing of respiration made on a 
recording revolving cylinder, the writing pen of which is connected 
with the spirometer, whose movements are thus registered In 
emphysema although the movements m normal respiration are normal 
m forced expiration after a maximum inspiration there is delayed 
expulsion of air, so that the expiratory curve is broad and shalIoi\ 
Differential Diagnosis The diagnosis of emphysema, which is 
often made with such certainty chnt^lly, has been shaken by post 
mortem observations in which no such condition has been found to exist 
The X ray findmgs are more rehable 

Course and Complications Emphysema tends to be progressive 
Chrome bronchitis, asth^ia, dilatation _of the right side of the heart, 
tricuspid regurgitation a pulsating liver and other signs of heart failure 
areniable to occur (see Cor pulmonale, p 289) Other complications 
include pulmonary tuberculosis, spontaneous pneumothorax or acute 
interstitial emphysema, due to rupture of a bulla 

Prognosis There is usually no immediate danger apart from the 
presence of heart failure The ultimate outlook is very unfavourable 
The ability to adopt a suitable mode of life very materially improves 
the prognosis 

Treatment Prophylactic Occupations involving stram should be 
avoided by those predisposed to or with early signs of emphysema 
Curative There is no curative treatment. All that con be hoped is 
to decelerate the natural progress of the disease If possible the patient 
should winter in a milder chmate abroad If this is not feasible every 
effort should be made to avoid bronchitis and bronchospasm and if they 
occur they should be treated early and rigorously An emphjsema 
elastic abdominal belt and expiratory breathing exercises as for asthma, 
are of some value Heart failure must be treated by rest, venesection, 
digitalis and a low salt diet 

Adnunistration of oxygen xn severe cases of emphysema mav be 
dangerous and cause death from carbon dioxide poisoning The reason 
IS ns follows In emphjsema the arterial blood contains an excess of 
CO2 absorbed from the stagnating nir in the al\eoh The respiratory 
centre, which is normally stimuloted_by_COt,^eventually-becomes 
insensitive to this stimulus and the respiratory stimulatio n is now du e 
to hj7>oxrom ia The lack of oxygen in the blood^timulates respiratorj 
moNcments through__the carotid bodies If oxjgcn is now administered 
this stimulation to respiration is removed Respiration fails and a 
great excess of COj accumulafe_inT!>c arterial bl ood wlnch__pro v cs 
fatal Oxjgen should therefore be odimnistered n ith caution to relies c 
cy^osis, with a Cow 1 to 0 litres a romute us ing a mask, rather 
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than an oxygen tent If symptoms of CO , poisoning occur, such as 
swea^g, jerky muscular e ontiaet ions or mental d isturbance, the 
oxygen must be discontmued temporanij or the rate of administration 
reduced 


Localised Emph>sema 
[Compensalory or Secondary Emphysema) 

Defimtion Dilatation of the alveoh m localised areas of the lungs 

Etiology Compensatoiy emphysema is a secondary process 
around areas of consolidated, fibrosed or collapsed lung It is thus 
associated with pneumonia or bronchopneumonia new growths an 
inhaled foreign body, fibrosis, bronchitis and pleural effusion It may 
also develop m the remammg lung after lobectomy or pneumonectomy, 
with consequently mcteasmg dyspnoea A previously healthy lung 
will usually expand to fill the additional space without the development 
ot emphysema 

Pathology Inspiratory efforts, associated with obstruction to the 
air entry of a localised area of lung, will lead to alveolar dilatation 
of neighbouring parts of the lung If one lung is largely put out of 
action, as by tuberculous fibrosis, compensatory emphysema will 
occur m the other There is no true hypertrophy of lung tissue, but 
changes sunilar to those described on p 174 are seen The process 
therefore diminishes the aeratmg power of the lung 

The condition calls for no special treatment but it is a contra 
mdication to thoracoplasty or pneumonectomy 

Unilateral Emphysema 

This is a term applied to increased transradiancy of one lung which 
IS not due to rotation diramisficd contralateral transradiancj , compensa 
tory emphysema or to incomplete bronchial obstruction The pulmo 
nary arteries are small Some cases have been discovered bj mass 
radiography 

Atrophic Emphysema 
{Senxle or Foslural Emphysema) 

Defimtion Enlargement of the pulmonary alveoli, due to 
degeneration of their septa 

Etiology Atrophic emphysema is a variety of senile degeneration 
The alternative new is that the emphysema results from rigidity of the 
spme, and kyphosis enlaigmg thenntero posterior diameter of the chest 

Pathology The lungs, as seen at autopsy, are small, dark and 
friable Small bull® may be present on the surface, and, on section, 
the enlarged alveolar spaces are seen The emphysema is non 
obstructive 

Fmdmgs The patient who is usually over the age of CO, 
complains of progressively mcreasmg shortness of breath on exertion, 
and usually he has cough and expectoration due to associated 
bronchitis 

On Examination The patient is usually thin and wasted The 
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chest IS flat and expansion is poor The tactile fremitus is diminished 
The percussion note is hyperresonant, but the cardiac and hepatic 
dulness a re _pot diminished to any d^ ree TbiTbreath sounds are weak 
and expiration ir"a“Tittle prolon^d Adventitious sounds due to 
broncliitis may be heard The diaphragm may be higher than normal 
Treatment No special treatment is available bejond the care 
necessary for an elderly patient wlio is liable to bronchitis or to 
dilatation of tlie heart 

Tumoun of the Lungs 

Simple Those which arise in the bronchi have been 

considered on p 148 The hamartoma is a common benign tumour It 
IS composed of cells derived from the various embryonic lajers and onij 
contains structures normally found in the organ m which it arises The 
cartilage m it may be impregnated with calcium giving a dense shadow 
on Xray examination Other simple tumours include a fibroma, 
lipoma, chondroma, leiom>oma and hemangioma Arteno venous 
fistuls may also occur in tlie lungs giving nse to cyanosis and clubbing 
of the fingers A murmur is heard over the atfected portion of lung and 
an X ray film shows a round or lobulated shadow in the lung field 
Malignant Tumours Pnmary camnoma of the lu%s arises m a 
bronchus and is described on p 141> Secondary carcxnoma Tlieprimory 
growth may be in the breast, alimentary tract, kidney, prostate, and less 
frequently in other sites It is usually bilateral, gmngrise to somewhat 
ill defined opacities in the lung fielib, as seen on X ray examination 
Tlie patient may complain of shortness of breath, loss of weight and 
malaise In some cases a bilateral pleiwal effusion forms Sarcoma or 
endothelioma may be primary or seconder) , whereas hypernephroma, 
malignant dcciduoma and senunoma are secondary tumours Pnmary 
sarcoma Tins is a rare, solitary and rapidly growing tumour occurring in 
early life Secondary sarcoma The primary growth is in bone or m a 
melanotic tumour Secondary lymphosarcoma In addition to the growth 
in tlie lungs enlarged lympli nodes arc usually found elsewhere^ as in the 
neck and axilla:, and diagnosis is made b) l)'mph node section Second 
ary teratoma and seminoma The primary growth is in the testicle, the 
seconds^ growths m the lungs are described as ” cannon ball ” tumours 
on X-ray examination 

ribroils of the Lungs v. 

Definition An excess of fibrous tissue in the lungs 
Etiology The fibrosis is usually productive in origin, being formed 
in response to irritation , less frequently areas of replacement fibrosis 
occur 

Pathology The fibrous tissue may be distributed in various wajs 
m the lungs It may be diiTuse, as in tube reulosis,.xarcoidQsi5, pneumo 
koniosis, and m chronic passive hyperamua Generalised fibrosis 
affcctmg especially the lower lobes may be met with m generalised 
scleroderma This may lead to cystic changes Lobar fibrosis may 
follow lobar or bronchopneumonia Peribronc hial fibrosis is met with m 
chrome bronchitis Localised fibnsis occurs around a tumour, cyst. 
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abscess, or granuloma of the huigs, and after bronchopneumonia 
Pleurogenous fibrosis is secondary to chronic pleurisy, fibrous tissue 
extending into the subjacent lung When the fibrosis is localised a 
depressed thickened area may be seen and felt This is often found at 
the apex of a lung due to a healed tuberculous focus ^\lth dilTuse 
fibrosis the lung is contracted, firm, and darker than normal There are 
phural sdb<ssioizs Oa section Che Amg is tough, the strancb of 
fibrous tissue are apparent, and there ma> be bronchial dilatation 

Clinical Fmdings It is only m the diffuse variet} that sjTnptoms are 
likely to be noted The patient complains usually of shortness of breath 
on^ exertion with cou g h and expec toration. especian>_m the_winter 
Occasionally unilater al fi brosis will cause dj’sphagia by torsion on the 
oesophagus, — “ 

On Examtnaiton In a longstondmg case there is usually some 
cyanosis of the fa ce an d clubbmg_of_tbe_fingers If the fibrosis is 
unilateral, there will be flattening sn d dummshed e xpansio n on on^ide 
ofJhe_chest, and the carHiacjmpulse may be sew displaced Upwards the 
affect^ side The corresponding shoulder may be low, and some 
scohosis p^e^t If the fibrosis affects tEe^eft uppOTHobe, cardiac 
pulsation IS usually seen m the second and third left intercostal spaces, 
close to the sternum, due to uncoTCrujg of the heart Palpation The 
d^immished expansion is confirmed and tactile fremitus is lessened 
Percussion The note is_impaired,over the affected lung and it may be 
hyperresonant on the other side Auscultation The breath sounds 
are weak_gver ^brosed lung and harsh o n th e opposite jide Some 
leatheiy fibroid rales r^y be bear d, an3 frequently rbonchi_are present 
m"^olh lungs Vocal rwonance is dimin ished , end there is n o w hibwrmg 
peetonloquy ITS feS"of 'consolidation or cscavation are present, the 
breath sounds are more bronchial m type and voice conduction is 
increased Basal fibrosis is often seen m children after broncho* 
pneumonia The heart is slightly displaced to the affected side, the 
note at one base is impaired, the air entry weak, and fine to medium 
r&les are heard constantly on deep breathing or after cough 

Differential Diagnosis The diagnosis of pulmonary fibrosis does 
not usually present difficulties but it may be impossible to be certam 
os to its causation A TTassennann test should be don^ and, if jiositive, 
the effect of a course of antisj-philitic treatment detenmned The 
sputum should be examined several times for tubercl^bacUh, and 
the nature of the predominatmg organisms mvestigated The 
occupational history of the patient and the X ray findings may 
pomt definitely to pneumokomosis FibrtKis of a lower lobe is often 
the result of pneumoma, bronebopneuraoma or pleurisy This is 
especially liable to occur in children after bronchopneumonia associated 
with measles or whooping-cough 

Diffuse iTiiersiiital pulmonary fibrosts or the Hamman JJich syndrome 
IS a disease of unknown etioJogj It has been suggested Jhat-it-4s a 
localised form of collagen disease It is characterised by progressi^ 
dyspneea cjanosis cough, pain in the chest and eventuallj ngblliidM 

heart failure "Diagnosis may be made m Lfe by lung biopsj, the 
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microscopical changes being characteristic Fibrous tissue forms-in the 
alveolar walls and later spreads to invade the lungs The condition is 
progressive and death usually occurs within 12 months of the onset of 
symptoms 

Course and Complications Fibrosis is usually slowlj progressive 
It may lead to bronchiectasis, and be accompanied hy areas of com 
pensatorj emphysema 

Prognosis In tuberculosis, fibrosis is welcomed as an indication 
of arrest of the disease Apart from this, fibrosis limits the functions 
of th^ungs and increases the strain on the heart, and so tends to shorten 
life It may also conduce to bronchiectasis 

Treatment Prophylaciic Adequate inspiratory breathing exercises 
should be carried out during convalescence in every case of broncho 
pneumonia, pneumoma and empyema, to expand the base of the lung 
and prevent fibrosis 

Curative In basal fibrosis, non tuberculous m origin, inspiratory 
breathing exercises should be performed daily, to expand the lung and 
endeavour to preven t the devejopment of bronchiectasis Dusty 
environments should be avoided The patient must Ii\e well withm 
the limits of his respirator) and cardiac reserves, and climatic treatment 
m the wmter is of value m preventing bronchitis 

Pulmonary Hsemosiderosis 

Focal deposits of hiemosidenn in the lungs ma) be met with tn two 
mam conditions 1 Idiopathic pulmonary hamosidcrosis 2 Cordiac 
pulmonary hcetnostderosis wluch is often referred to as brown induration 
of the lung Neither of these conditions appear to lead to diffuse 
pulmonary fibrosis 

Idiopatliic pulmonar) htcmosidcrosis is most commonly met ivith 
m chil^en and )oimg adults It is asso'aated with seierc cases of 
hypochromic anauniaJeading to secondarv h®morrhage in the lung 
tissue In the acute stage the patient may appear to have a severe 
respiratory infection During remissions pallor, cough and recurrent 
small haimoptyses occur The sputum may show macrophages con 
taming hiemosidenn X ray examination of the chest shows fine 
raottbng of the lung fields with enlargement of the root shadows 

In another group of cases recurrent hiEinopt)sis is associatcil watii 
glomerulonephritis and changes m the lungs, similar to those described 
in idiopathic hemosiderosis ore noted 

Cardiac pulmonary hoimosidcrosis is usually connected, in early 
adult life, with rheumatic carditis and mitral stenosis It has also been 
described in association with left scntnculor failure In addition to 
hemopt) SIS tlie cliaractcnstic mihary mottling of the lungs is shown 
hy X ray examination, especially in the middle and lower zones 

Pneumokonlosis 
(Dusf Disease of the Lungs) 

Definition. Fibrosis of the lungs, due to inhalation of dust 

Etiology. The following yaricties arc described, according to the 
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Mture of the imtant : AniJiraeont (coal) Sthcotis (sihca as m the 
following occupations —Gold, tin, zinc or hasmatite iron ore, and coal 
imnmg , sandblasting , flmt and pebble crushing , the manufacture 
of abrasire soaps, metal grinding , slate quarrying , granite, sandstone 
and pottery work) IVorkcrs in mica, talc and those exposed to bauxite 
fumes Lithosts or chaltcosu (stone particles) Stdero^s (tin, copper, 
lead or iron) this is possibly silico siderosis Asbesiosts (metallic 
particles containing silica and iron, and also vegetable fibres) Asbestos 
workers are employed m making matches, filters, pamts, roofing tiles, 
brake hmngs, etc Bysstnosts (cotton particles) Bagassons The 
bagasse dust, which contains about 6% of silica, maj be inhaled m 
bread making factories Bagasse is sugar cane, wfcch has been broken 
down and from which sugar has been extracted BerylUosts Beiyllmm 
IS used m the manufacture of fluorescent lamps In cliromc beryllium 
poisomng nodules appear m the lungs Berylliosis behaves like a 
granuloma and dissemination occurs m the hver Farmers' lung This 
IS due to mhalation of dust from hay and gram 

Pathology IVhen particles of dust are inhaled for long periods, 
fibrotic and bronchitic changes ensue m the lungs It is very doubtful 
•whether m man the particles reach the lungs from the alunentary tract 
and the lymphatic system Coal dust particles are to a certain extent 
expectorated, but silica particles tend to remam m the lungs, and 
puJmonaiy tuberculosis is very prone to supervene Tuberculosis may 
occur in coal miners, but it is common in gold miners, and it also occurs 
m some cases of asbestosis Dusts containing free crystalline sihca 
(SiO,) are dangerous providing the particles are smaller than 10 
microns m diameter, and their inhalation leads to the formation of 
silicotic nodules and to fibrosis Tuberculosis may supervene It is 
now believed that the sihca produces fibrosis, not by_mechanical 
imtation, but rather as the rcsiilt of the solubiht) of the silica The 
lesions are nodular and distributed throughout the lungs It has been 
shown experimentally that the evil effect of quartz dust is reduced by 
coal dust and practicallv abolished by shale. This is probably due to 
the fact that the solubilitj of the quartz is reduced by coal, because 
aluminium is released 'wluch forms a covenng over the quartz particles 
and so lowers their soluhihty Sihcosis is not uncommonly combined 
with anthracosis m coal miners’ lungs Anthracosis occi^ m two forms 
In the simple variety there are minute nodules, chiefij in the upper and 
middle zones of the lungs Deposits of dust may be surrounded by 
areas of focal emphysema. In the compheated form there are large 
localised opaaties seen by X rays, and tuberculous fibrosis develops 
The outlook m this variety is very unfavourable In anthracosis- the 
lungs, as seen at autopsy, are black , in sihcosis they are grey , and m 
siderosis they are brown Thqr are firm and contracted due to n^ular 
or diffuse fibrosis, and the pleura is thickened .wiOiladhesions The 
bronchi are often dilated and the root lymph nodes are enlarged, Jiard 
and pigmented In asbestosis sihca is combmedjnth such bases as 
magnesium, iron calcium, sodium and alumimum, and there is diffuse 
mterstitial fibrosis of the lower lobes Examination of the lungs of silver 
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finishers, who inliale iron oxide dust, has shown tliat the stippled or 
reticular X ray shadows are due to the aggregations of iron oxide dust, 
and not to fibrotic clianges 

Clinical Findings Ihe patient is usually a male between the ages 
of 20 and 40, who gives a history of faavmg worked for some years 
(usually over 6) m one of the dust} occupations mentioned above 
He complams of cough and expectoration, with shortnes.9 of breath, 
and later of lassitude and loss of weight 

On ExammaUon In the early stages the only abnormahties are 
those detected by the X rays In silicosis small nodules of fibrous 
tissue may bo seen in the lung fields, with diffuse streaUness of 
the lungs and heavy root shadows The nodular shadows become 
more obvious as the condition progresses, and later a diffuse mottling 
occurs, chiefly m tlie central zones of the lungs In asbcstosis there is 
a reticular fibrosis The physical signs in an established case are 
chiefly those of chronic bronchitis and emphysema, the air entry over 
both lungs bemg weak The sputum m asbestosis may contain micro- 
scopical golden yellow ** asbcstosis bodies,” with bulbous extremities, 
consisting of a central core of asbestos surrounded by discs winch give 
the Prussian blue reaction for iron, and are probably composed of 
iron silicate 

Some cases of acute silicosis have occurred m workers m a factory 
manufacturing a cleaning powder containing ground sihca, sodium 
carbonate and soap The alkab is probably responsible for the rapid 
onset of the symptoms Heath occurred m two cases, and m one of 
them tuberculous lesions were also demonstrated in the lungs Cases 
have also been described m tunnellcrs and m rock drillers m lead 
nunes The symptoms of farmers’ lung resemble those of astluna 
Differentia! Diagnosis Tlic diagnosis of silicosis can usually only 
be established witli certainty by X my examination of the lungs 
Course and Complications Tlie course is progressive, unless arrested 
bj remo> nl of the patient from the noxious environment Complications 
include broncluUs, bronchiectasis, emphysema, tuberculosis and eaniiac 
dilatation Silicosis is occasionally followwl by carcinoma of a bronchus 
Tlicre is not suflicient evidence to say whether asbestosis predisposes 
to tuberculosis, although it undoubtedly occurs m certam cases 

Prognosis This is unfavourable unless the patient is removed from 
his dusty occupation in the early stages of the disease 

Treatment Prophylactic Measures should be taken in all dusty 
occupations to prevent inhalation of the dust These include the use of 
respirators, water sprays incorporated m the coal drills, and fans The 
workers should be examined and X ra^ cd cyc iy_G montlis 

Curative The patient should be removed from Ins occupation 
The treatment then is as for chronic bronchitis-and emphysema 
Berylliosis maj be treated with cortisone or ACTH 

SypUlis of the Lungs 

Tlic condition is usually congexutai rarely acquired 

Pathology. In congenital syphilis a condition of “ white 
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pneumoma ” is usually present A lobe, or the greater part of one or 
both lungs, may be involved The affected portion is enlarged and 
depressions caused bj the pressure of the nbsma> be seen on the surface. 
The lung appears pale and drj and sinks in water On section the lung 
may somewhat resemble the tissue of the pancreas ( * pancreatisation ’’) 
The alveolar epiUiehum is degenerated, and the alveoli contain some 
Ieucoc>'tes There is round-celled infiltration of the interalveolar 
tissue with numerous small gummata The Ireponnna paUiIim is 
present In acquired syphilis the lesion may take the form of a gumma 
Clinical Fmdings The infant with congenital svphihs of the lungs 
IS still born, and the lesion is demonstrated at autopsy, or death occurs 
after a few dajs durmg which signs of pulmonarj consolidation may 
have been detwted The Wossermann reaction of the blood, both of 
the mother and child, is generally positive, and other stigmata of 
congenital s}'pluhs are noted In adults the clmical findings are those 
of a local pulmonary tumour, or of a blocked bronchus if the gumma is 
situated mtrabronchmllj Bronchoscop> , the positive ^Vossermann 
reaction, and the response to anti sj'phihtic treatment arc of value in 
diagnosis 


Actlnom>cosis of the Lungs 

Etiology The causative oigamsm is Uie Actinimyces bans (Slrtpto^ 
ihnx acUnmyces or ray fungus) This ma> gam access to the lungs 
from the teeth or tonsils 

Pathology Granulomatous lesions arc found in the lungs often 
in the lower lobes Suppuration ond fibrosis occur around them, and 
thej ma> spread to involve the pleura chest wall or liver 

rUnical Findings The historj of the case mnv closeI> resemble 
that of chronic pulmonary tuberculosis or of a neoplasm of the lungs 
Tlius the patient complains of cough, expectoration which mav be 
bloodstained, progressiv e loss of weight and irregular fev cr Tlw first 
symptom may U. pleural pain 

On Examinaiion The phjsical signs in the lungs are verj variable 
Thus they may be those diaractenstic of bronclutis, or of on area of 
consohdation or excavation of the lung In other cases there is dr> 
oc wet pleurisv The lesion maj ulcerate tlirough Uie clicst wall, 
producing a purulent discliarge containing "sulphur* granules Tlie 
sputum should be spcaally examined for the raj fungus, by the 
appropriate staining methods 

Differential Diagnosis. Tins maj be verj difficult before the 
organism is found m the sputum or pleural flui 1 The X ra> fin Imp 
often closelj resemble those of chronic pulmonarj tuberculosis or of 
carcinoma of the lung 

Course and Complications TIic course is usualK slowlj progrcssn c, 
the infection maj spread elsewhere, cspeciallj to the liver or cleat 
wall 

Prognosis The outlook has been improved bj modern treat 

Treatment. A prolonged course of treatment wiUi penicillin sliould 
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be given, injecting intramuscularly one million imits every 6 hours 
for 1 to 2 months Sulphndiazme may be combmed ivith the penicillin 
treatment, 1 G tds forl4dajs If this fails potassium iodide should 
be gi\ en in increasing doses, begmnmg n ith 5 gr (0 3 G ) t d s , and work- 
ing up to 60 to 00 gr (4 to 0 G ) t d s Cutaneous sinuses may be treated 
with deep X rays 

Aspergillosis of the Lungs 

Etiology Infection with a fungus ihe Aspergillus fumxgalus The 
infection is spread by grain 

Clinical Findings The patient is usually a miller, farm worker or 
pigeon breeder He complains of symptoms resembling those of 
chronic pulmonary tuberculosis , more rarely he is acutely ill Asper- 
gillosis may comphcate pulmonary mfections treated by antibiotics 
The diagnosis can only be made if the organism is found in the 
sputum The acute case is liable to be mistaken for lobar pneumonia 
The sputum may contain whitish flecks, composed of masses of mycehal 
tlireacls and no other organisms Rapid reco\ ery follows the admin 
istration of potassium iodide 

Treatment This consists in administering potassium iodide, as for 
actmomycosu 

Moniliasis (Candidiasis) of the Lungs 
Etiology. The causative organisms are various fungi of the monilia 
group It is met with among tea tasters m Ceylon hlomha are often 
present m the bronchi of apparently healthy individuals or m chrome 
lung disease such os bronclutis They may become pathogenic when 
other bacterial flora have been ehminotcd by the use of antibiotic drugs 
Clmical Findmgs The patient complains of symptoms resembling 
those of chronic bronchitis, and the causative organisms are found in 
the sputum 

Treatment This consists m the administrotion of potassium iodide, 
in gradmlly incrcasmg doses from 5 gr (0 8 G ) to 00 gr (4 G ) t d s 

North American Blastomycosis 

Etiology This is a systemic infection with the Blastomtjces 
dermaMidis, wluch occurs only in the yeast form m human beings It 
is widespread in the United States and m Canada 

Clinical Findings In the pulmonary mricty the patient has a 
cough and sputum X ray examination shows shadows suggesting 
confluent pneumonic areas, often with ca^ itation The skin is frequently 
iniohcd clironic abscesses forming on tlic face, hands, wrists and 
ankles The lesions may be widely disseminated throughout the body 
The diagnosis is made by finding Uic causative organism in the sputum 
or skin lesions The disease is usually fatal within a few years 

Treatment Stilbamidine may be gi\cn by slow intra\enous 
injection After a preliminary test of 50 mg , 150 mg are injected daily 
in 800 ml S% dextrose solution The course usually lasts about a 
month In some cases this is followed by tngeminal neuralgia 
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Collapse of the Lungs 
(Pulmonary Afeltciasis) 

Vaneties Cmgem^ pulmonary elapse is met with in stdl born 
infants, or m those m whom the respiratory efforts are vciy feeble, or 
■where there is obstruction to the air way ' 

Acquired pulmona^ collapse is of two vaneties, relaxation and 
compression collapse, and absorption collapse 

Relaxation and Compression Collapse 
Etiology Relaxation collapse may be due to conditions which 
reduce the size of the thoracic cavity, such as a thoracoplasty, 
diaphragmatic herma, a pleural or pericardial effusion, or a pneumo- 
thorax in Vihich the intrapleural pressure is below zero In these cases 
the elastic recoil of the lungs comes into mcreased action Compression 
collapse results from a pleural effusion or pneumothorax m which the 
pleural pressure is positive 


Absorption Collapse 

Etiology This results from bronchial obstruction, the au* m the 
alveoli beyond the blockage being absorbed, and the portion of hmg 
suppbed by the bronchus collapsing The obstruction umj be witliin 
or 'Without the bronchus A f^eign b^y, such as an acorn, may lodge 
uTlhe mam bronchus, the whole lung collapsing The obstruction is 
more often caused by plugs of mucus, m which case a segment, a lobe or 
the whole lung may be affected This ma> occur in acute bronchitis, 
in influenza, or after an operation especially oi^the upper abdomen It 
isillso' met -with in post diphthcntic paralysis, in "pohomyelitis, after 
injection of Lipiodol into healthy bronchi, and m association with 
htemoptysis Other causes include a new growth, or gumma of a 
bronchus, the pressure of an aneurysm, fibrosis or consolida^on of the 
lung When fluid replaces air m the partially collapsed segment or lobe 
a consoUdalion collapse results, and this may lead to an infected 
aUlectasis 

rrinifaT Findings. The signs of local areas of collapse arc dulness 
and weak air entry. These are often met with m inPuenza, an d chan ge 
rapidly from~day to day, as the collapsed portion of limg re^xpands and 
another zone collapses 

An important chmeal condition which may occur m children or 
young adults is due to infected mucus from the naso_pharyn x bein g 
inhaled into a bronchus The patient is suddenly taken ilfwith o high 
fever, 103** or 104® F (80 4® or 40® C ), and careful clmtcaj examination 
will reveal a small area of weak breath sounds, with, perhaps, a fen rSlcs 

Segmental areas of collapse gi\c rise to small linear slmdows on 
X ray examination Collapse of the right middle lobc-ia characlenscd 
by a triangular shadow, seen best m the lordotic andjatcial X ray 
films 

Treatment. Re expansion of the collapsed area of lung rapidly 
follows expectoration of the obstructing mucus plug Tilting oscr n 
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chair, deep breathing, coughing, slapping the chest over the affected 
side, rolling the patient from side to side, and the in^lation^of 7% 
carlwn dio^de and 03% o^’ryg^are allineasures which maybe employed. 
Bronchoscopic aspiration is rarely necessary. 

hlassive Collapse 

Etiology The yrhole lung or a lobe ma y collapse It commonly 
fol lows operatio ns especially lyion th^upper abdomen and is known ns 
post operatiie m^swe collapse It also ^curs after injuries to the 
abdomen or legs in which the chest is not in\ olved It may be met with 
in one lung when there is a non penetrating wound on the opposite side 
of the chest 

The reason why it occurs after major upper abdommal operations 
IS because the patient is p^e^ ented from brentliing deeply with the lower 
lobes and from coughing up mucus, by tight abdominal bandages, bj 
pain resulting from the operation, and by the calming effect of sedative 
drugs Tins allows mucus to accumulate in and obstruct a mam lobar 
bronchus Some cases may be due to nervous rellexes mhibitmg the 
movements of the diaphragm or intercostal muscles, or resulting in 
re0ex constriction of the bronchioles with inspiration, expiration bemg 
normal, so that the lung is deflated with respiration 

CiiDical Findings. The patient is cyanosed in some instances In 
the early stages the ^ected side of the chest is immobile and the 
air entry weak over the affected lung, usually over the lower lobe 
The h^rt is displaced to the affected side Tiie temperature, and pulse 
and respiration rates are raised Later, there is dulness over the affected 
Icibe, with bronchwl orjubular breathing, whispering pectoriloquy and 
bronchophony_imd_a.-few_fine_raie3. The breath sounds o\er the 
opposite lung are harsh, and t(ie perousston note may be hyperresonant. 
There is usually some frothy expectoration X-ray exammation shows 
displacement of the mediastinum to the affected side with elevation of 
the diaphragm. The ribs become oppronmntcd, giving a tiled appear- 
ance. The collapsed lung casts -a shadow which may be sufficiently 
dense to obscure the ribs 

Differcnfial Diagnosis. Before massive collapse was clearly described 
by Pasteur at the Middlesex Hospital, London, m 1008, it was usually 
mistaken for post operative pneumonia Tlie chief distinguishing 
features are the homolateral cardiac displacement, the ^absence of 
rusty sputum and labial herpes, and tlie course of thc~illhess, 
which IS more rapid than that of pneumonia The diagnosis is 
confirmed by X-ray examination, by which the collapsed part of the 
lung and the raised cupola of the diaphragm are revealed. Tlie chief 
conditions which have to be excluded are pulmonnrj' Uirombosis or 
embolus, and in left sided affections, a spontaneous pneumothorax, 
as the stomach resonance with a massive collapse maj extend up os 
high as the fourth rib This gives a bypeixcsonant note which may be 
thought to be due to air in the pleura 

Course and Compbeations In about 2 or 8 days the affected lung 
may re-expand, the djspnma cense and the temperature, and pulse and 
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respiration rates faU to normal Pleunsy, bronchitis, pneumonia, 
bronchiectasis and abscess may occur as complications 

Prognosis This is usually good, unless the collapse is bilateral or 
due to poliomyelitis, or unless pneumonia supervenes 

Treatment Prophylacixc In any case m ■which there are signs of 
bronchitis the patie^ should be given a course of pemcillm injections 
for a few da 5 ^ before the operation He should be encouraged to take 
periodically a few deep breaths after the operation The inhalation of 
7% carbon dioxide m 93% oxygen for a few mmutes at the end of an 
anjESthetic assists m ventilatmg the lungs Changes of position in bed 
and the avoidance of bmders which constnet the lower nbs are of first 
importance 

Curative Bandages restricting the lower part of the chest should 
be loosened and the patient laid on his back, flat m the bed, and rolled 
from side to side 12 tunes This simple manoeuvre is often suipnsingjy 
successful e'ven when a lobe has been collapsed for several days The 
breathing and pulse rapidly subside in rate, and the obstructing plug 
of mucus maybe expectorated Subsequently the patient should inhale 
a mixture of oxygen and 7% carbon dioxide for several hours Coramine 
(mketbamide) 1 5 ml should also be given subcutaneously ever> C horns 
if the patient is collapsed If these measures fail a broncboscopic 
aspiration may be performed to remove any mucus present Sulpha* 
diimdme or pemcillm should be given for a week or so ofter re*expansion 
has taken place 

Hypertemia of the Lungs 

There are two varieties of hypenemia of the lungs, or, as it is often 
called, of congestion of the lungs active end passive 

Active hyperemia This is associated with inflammatory lesions of 
the lungs a pulmonary infarct, or the inhalation of poison gas 

Passive hyperemia The outflow from the lungs through the 
pulmonary veins may be dirainisbed in heart failure, chronic bronchitis 
and emphysema It is met with e^ecially m elderly bed ndden 
patients constitutmg hypostatic congestion Infection may supersene 
with rise of temperature, thus resulting m what has been called hypo 
static pneumoma The pulmonary veins are at tunes obstructed by 
enlarged mediastinal lymph nodes or by thrombosis 

Hzemorrhagic Concu»ion of the Lungs 
(Blast Injury of the Lungs) 

Etiology Hajmonhagic lesions are often found m the lungs especi- 
ally in children from peace tune injuries such as road accidents, m 
which no injurv to the chest troll and no fracture of the nbs can be 
found Blast from a high explosive bomb may kill tsithout signs of 
enlarged mediastinal lymph nodes or by thrombosis 

Pathology Haemorrhagic areas are found usually deep m the 
lungs and often at the costo-phrenic sinus, when the spleen or liter is 
also damaged Blood stamed mucus may be present in the upper 
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respiratory passages There may also be hnemothorax and elfusion of 
blood into the mediastinum 

Clinical Findings The patient may be found dead, as descnbed 
obo\ e, or complain of faintness, shortness of breath and pains m the 
chest or abdomen 

On Examination Patients are seen to be suffermg from varjing 
degrees of shock , there is pallor, cyanosis, a rapid and feeble pulse and 
low blood pressure In addition there is dj spncea cluefly of an expira 
tory type, the chest being over distended and bulging The physical 
signs in the lungs vary, the breath sounds are often weak throughout 
both lungs and a sudden nse of temperature may herald the develop 
ment of a lobar or lobular consolidation Abdominal pain, tenderness 
and muscular rigidity are met with in some cases, suggesting an acute 
abdominal condition Hiemoptysis of varying degrees may occur, and 
restlessness is a predonainant feature in all cases of blast injuries to the 
lungs Ruptured ear drums are to be expected if the person has been 
sufficiently close to the explosion to suffer internal injuries from blast 

Treatment Shock should be combated by placing the patient in 
a bed heated with hot bottles or an electric cradle Jlorphin sulph 
i gr (15 mg ) should he gi\ en subcutaneously to control restlessness and 
se^ ere pain, and, if necessary, repeated up to a maximum of 1 gr (60 
mg ) m 24 hours Oxygen should be inlialed from a B L J1 mask 
Plasma transfusions of 1 to 2 pints (000 to 1,200 ml ) ore often helpful, 
but whole blood transfusions are only required if there is nniamia 

Acute (Edema of the Lungs 

Defiidtlon A condition in which the pulmonary alreoh are suddenly 
flooded with serous exudate'* 

Etiology The cause is not known Probably there are several 
varieties There are three mam views 1 The cardia c thro ry The 
cedema is considered to be a manifestation of sudfdenlefrsided heart 
failure, perhaps due to a disprojwrtion between the effecti\ e power of 
th^entricles, the left expelling less blood than the right. It may occur 
in association with paroxysmal ntnal flutter 2 Th e toxic theo ry 
This may account for certain cascs~tnet”with m connection with 
chrome nephntis, pregnancy and infectious diseases, in wlueh no 
cardio-vascular lesion is demonstrable 8 The angi o neurotic tlieoiy 
This helps to explain the sudden onset of the condition m young people, 
apparently in perfect health, and is supported by the simultoneous 
appearance of oedema of the face 

Clmically, acute cedema of the lungs is most often a ssociated with 
arteriosclerosis aortic disease, myocardial degeneration coronary 
occluSon, pulmonaxylnTarclioiTEhH chronic_ncph^is~~Eess frequently 
it occurs as a complication of aspiration of a pleural effusion 

Clini cal Findings The patient is usually over the age of 40 
Apparently in normal health he is suddenly seized with famjness and 
apprehension and then becomes vciy^iort of breath and may rapidly 
pass mto a stage of semi or complete unconsciousncM 

On Examination If the patient is conscious he is found siltmg 
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up and alarmed, with gre at distress of br^thmg The sTon is pale and 
moist, and slight c yanos is is present. The heart is usuallf 
rapid Rales are heard all overteth Ij^ After a penod 
from a few minutes to half an hour frothj 0md wells up mto the mouth 
&x>m the lungs, and may stream out through the mouth or nostnls. The 
fluid IS often stamed pink. Transient albummuria may occur 

Differential Diagnosis In practice there is little difficultv m 
diagnosis, the ph}Sical signs m the lungs and the frothj expectoration 
are characteristic 

Course and Comphcahoos The attack may last for a few minutes 
or for several hours As many as 70 attacks^ave been recorded in 
the same patient. ~ 

Prognosis The first attack may prove fatal , the prognosis is 
always extremely grave if the patient loses consciousness 

Treatment. AhyTiodermic injection of morphm sulph |gr (20 mg) 
and a^pm sulph"^7^® 3 ing )'^ouId be given immediately 
The raorphme should be repeated m 2 hours if necessary, and oxygen 
admimstered by nasal catheter or mask If this treatment ful ^O to 
15 02 (300 to 450 ml ) of blood should be removed from a vein m the 
ann Lumbar puncture is usually of no avail The congestive heart 
faflure should be treated with digitalis by mouth, ammopby lime, 0 25 G 
m 100 ml sterile water, by mtrat enous ujechoji, by a salt poor diet and 
diuretics ” 

Chronic (Edema of the Lungs 

This occurs m association with passive byperaemia (see p 180) and 
as a manifestation of oedema m renal disease. 

Infarction of the Lungs 

Definition Obstruction of a branch of the pulmonary artcrv, with 
resultant htemorrhage into the lung alveoli and interstitial tissues 
Etiology There are two \arielies, the embolic and the thrombotic. 
'^Pulmonary emboliu This is the most common cause. The embolus 
may consist of blood clot, of a fragment of an intraeardiac vegetation, 
less frequently of air, of particles of fat or of new growth, of parasites 
such as a hydatid daughter ciret, or ofifropfets ofammotic lluitf contain- 
mg mecomum, Predispo9\ng cautes Cardia^isease, such ns mitral 
stenosis, bacterial endocarditis, venous stasis, and childbirth. Surgical 
cases are most commonly secondary to operations m which the anterior 
abdommal wall has been mcised TIus tends to lead to stagnation in the 
iliac veins and their tributaries owmg to inhibition of diaphragmatic 
respiration caused by pam m the wound, with consequent venous tlirora 
bos^ Pulmonary embolus is also comparatively common in cases of 
fractured femur, probably due to ^-enous stagnation, caused by the 
immobilisation of the limb Fat embolus rnayjilso re^t from a seixre 
shakmg, multiple and compound fractures, senous bums, etc. Sepsis 
does not appear to play an important part m the etiology of pulmonary 
embolus Air embolism has been recorded as a complication of pneu mo 
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peritoneum , of vaginal douelung with soapy water during preg nancy 
in attempts at abortion, air m tlie form of froth being introduced into 
the uterus under considerable pressure, and of insufllation of the vagina 
with a silver picratc powder in the treatment of a vaginal discharge It 
has also occurred during blood transfusion ns the result of raising the 
pressure m the bottle bj a Higginson syringe while the filter was partly 
blocked 

-'-Pulmonary thrombosis This may occur m any acute or chronic 
lung disease, in mitral stenosis, and also os a secondary process m con- 
nection with a piflmonary embolus It may also be a manifestation of 
phlebitis migrans, or occur after operations Thrombosis of the major 
pulmonary arteries may result m acute or chronic cor pulmonale 

Pathology. The pulmonary embolus, when formed of blood clot, 
may be derived from one of the veins in the abdomen or legs It is 
detached and carried through the right side of the heart to the lungs 
It may also be formed from blood clot in the right atrium in cases of 
congestive heart failure, or in mitral stenosis ^^embolus may result 
from an operation on the chest wall, as in exploring an old empyema track 
Recent infarcts resemble blood clot, whereas old ones become absorbetl 
and replaced by fibrous tissue When the infarct extends to the lung 
surface, it is cone shaped, with the base outwards, and evidence of dry 
pleurisy is seen on the surface Deep-seated infarcts arc oval or circular 
The infarct sinks m water It is not always possible at autopsy to 
discover the source of the embolus 

Clinical Findings In a typical post operative case, there is a history 
of on operation about 10 days previously The patient is suddenly 
seized with agonising pain in the side of the chest, which is intensified 
with each inspiration There may also be cough, and the immediate 
expectoration of blood, or of blood and frothy sputum The pain may 
fieso severe that the patient collapses 

On Examtnaiton The patient is frund sitting up m bed, often 
leaning over towards the affected side, much distressed, with rapid and 
shallow respirations There may be no physical signs m the lungs m the 
early stages, beyond generalised weak air entry In a few hours an 
area may be detected m which there is sbght dulness, with defimtely 
deficient breath sounds and a few fine rSiles as cc^ma occurs jiround 
infarct Laje^a plcuraLfriclionjnb may appear, with signs of 
coMolidation of a portion of the lung, usi^ly m tHe^ower lobe If 
the infarct is basal, involving the diaphragmatic pleura, the pam is 
referred to the tip of the corresponding shoulder The temperature, 
and pulse and respiratio n rates arc raised All cases do not conform 
to this type There is the cardiac variety , in which the patient, after 
an operation, suddenly becomes pale and collapsed, suffers no pain, is 
dyspnoeic, and dies m a few minutes Sudi cases are mistaken for heart 
failure until the post mortem examination rev cals the presence of a 
pulmonary embolus There is also a ccrebil or apoplectiform vanetj 
Here the patient, who has been convalcscmg from an operation for about 
2 weeks, and who perhaps is just getting out of bed, suddenly fills 
unconscious, is cynnosed, and has stertorous breathing Dcatli occurs in 
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a few hours, and at the autopsy no cerebral hsmorrhage is found but a 
pulmonary embolus is present With fat embolism there ts a symptom 
free mterval of a few hours to 2 da^-s This is foUowcd by dyspnoa, 
pallor, cjanosis, restlessness and sweatmg The patient is ver> ill and 
brmgs up frothy sputum which may be blood tmged Fat globules may 
be found m the sputum Maternal pulmonary embolism due to amniotic 
fluid is said to be the commonest cause of death during labour and the 
following nine hours It is associated with excessive uterine contractions 
and amniotic fluid containing meconium Lesser degrees of seventy 
may cause post partum shock and collapse 

Differential Diagnosis This is usually easy when there is severe 
pain in the chest Hsmoptj'sis occurring i n mitral sten osis is generally 
considered to be due to an infarct m the lungs, rather than to passive 
hypersemia 

Course and Complications The signs of an mfarct m the lungs 
usually persist for about 1 to 2 weeks, and the sputum may contain 
blood for about 7 to 10 days Further infarcts may occur at short 
mtervals If the embolus is infected, abscess of the lung may ensue. 

Prognosis This is very grave if the mfarct is large, and in the 
cardiac and cerebral ti^es of cases 

Treatment Prophylccltc After obdommal operations, and in 
fractures especially of the femur, costal and dia.phT&gmatic respiration 
should be as free as possible, and general muscular contractions 
and leg movements encouraged If venous thrombosis occurs m a 
limb anhcoagulants should be given It as doubtful whether getting the 
patient up on the second or third day after a major operation has 
diminished the incidence of post operative thrombosis 

Curaiice The immediate treatment of a pulmonary mfarct u 
directed to the relief of pam and the alienation of shock Pam is most 
effectually abolished by sapping th e affected s ide of the chest, from 
below upwards, m a position of full expiration The strapping should 
include portions applied across the top of the shoulder bora before 
backwards A h ypoderm ic mjection should be given of jDorphin..su]ph 
1/4 gr (15 mg ) and atropin,_^ph. 1/120 gr (0 5 mg ) 

Anticoagulants should be admmistered to dimmish the eoigulability 
of the blood Hepann may be g iven mtraveno usly or mtramuscularly 
It IS put up in 5 ml rubber capped via ls con taining 1 000, 5,000 an d 
25,000 m ternatidS I'milt s' per ml On^^ ^mnd^ed umts equals 1 mg o f^i. 
heparin 

Hepann should be mjected intravenously directlj the patient js 
seen the dose being 15 000 units Four hours later ^000 to 12 500 
umts shoul3T)e”{nJecTed intramuscular!} , with 0__5 ml of 2 % procaine 
mixed wilE each injection to reduce pam e\er 5 8 to 12 hours for 48 
hours “"The clotting time should be prolonged b> this method up to 
about 20 minutes (normal 4 to 7 minutes by the Lee and UTute method) 
Dtndevan (phenmdione) should be gi^en by mout^simultaneously, 
the first dose at the same tiCM ^ttie lat^^ ous in jection of hepann, 
and repeated m 12 hours The dose is 100 mg^ (2 tablets) On the ni^t 
day 50 mg is gi\ en ever > 12 houra and subsequently 25^75 mg dailj 
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The amount of Dmdevfl n required is determined by daily estimations 
oL-the prothro mbin tim e This should be prolongc d^to "between 28 
jnd 80 s econd s (normal IJ to 18 seconds)” This is the simplest guide” 
The protliromBin trrae"omie1>atient shoulil be about twee the time of 
the control From this the protlirombm concentration can be norked 
out This should be kept at between 20% and 80% (normal 70% to 
140%) If it rises, more Dindevan is required if it falls below 20% the 
Dmdevan should be omitted for a day The prothrombin index is the 
control prothrombm time, divided by tlie patient’s prothrombin time, 
multiphed by 100 This should be kept at between 40% and 50% 
(normal 95% to 110%) The urine of the patient taking Dmde\ an may 
be orange-red in colour This is of no significance It should be tested 
daily forl)lo63 Aspmn should not be given with anticoagulants 

If hemorrhage occurs the anticoagulant should be stopped If the 
feeding is due to heparin the clotting time can be quickly restored to 
normal by the intravenous injection of 10 ml of 1 % protamine sulphate 
solution Ilflcmorrhage due to Dindeva n should be j^reatedHBv the 
intravenous inje ction o f 10 mg of vitamin IC(Synkavit) or 20 to 25 mg 
can be given by mouth Alternatively a blood transfusion of 1 pint 
(600 ml ) may be given 

In cases m which the heart has stopped beating immediate 
embolectomy has been performed with some success The base of the 
pulmonary arterj is opened and the clot removed 

Hsmoptysis 

Definition Spitting of blood 

Etiology Haemoptysis may be true or spurious In true 
hsemoptysis the blood is derived from the larynx, trachea, bronchi or 
lungs whereas m spurious btcmoptysis the source of tlie bleeding is 
above the larynx 

The causes axe very numerous Trve hcemopUjm Pulmonary 

tu berculos is is the most frequent cause next to which come 

mit nil s tenosis associated with pulmonary infarct and congestive (left 
ventricular) failure Other fairly common causes are pneumonia 
bronebopneumoma, inSarrtion Jrom any cause, imi broncbifctosis 
l<ess frequently hicmopt^'sis is due to a tumour of th^brohe^us such 
as an adenoma caremoma or angioma secondary carcinoma, 
hereditary telangiectasis, absc^ or gangrene of the Jungs, c^genital 
cystic disea se of jhe lungs ”Hroncliitis, spirochaita! bronchitis paragono 
miasis, actinomycosis, h>datid infection, bilharziasis pneumokomosis, 
or erosion qMheluhg by a pneumolith {hwmoptysxs calculosay Pcntlra 
ting wounds of the lungs due to a foreign body^r fractured nb or due 
to puncture of the lung in pneumothorax treatment are sometimes met 
with Haemoptysis may also be due to blood diseases such os purpura, 
leukjEmia_lnEnmpiulio or pernicious nmcmia , to deficient} diseases 
such as scurvy_or lesser”Hegi^ of vitanun C msu/Ticicncy , to lack of 
vitamins P or Iv , or to tlic hxmoirliapc forms of small pox and measles 
It IS at times associated with a lugh blood pressure, arteriosclerosis 
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as blood may be swallowed in a severe bieraoptysis If the blood is 
actually seen, the reaction to litmus should be tested In lucmatemcsis 
it IS acid, unless the patient has taken a large dose of alkali just before 
the bleeding took place, whereas in lucmoptysis the reaction is alkaline 
In all cases a history of a definite hemoptysis should be treated seriously 
and as soon as possible further m\estigation3 should be carried out to 
determine its cause In some cases, however, a cause cannot be found 
Treatment In cases of pulmonary tuberculosis the patient should 
be propped up in bed in a semi recumbent position, and if it is 
known from which lung the hlccdmg is coming, he should be mclmed 
slightly to that side This helps to pre\ ent the blood being aspirated 
into the licalthy lung and carrying tuberculous infection there If 
the bleeding is sesere, or if the patient cannot be calmed, a 
hypjodermic injection of morplun sulph J gr (16 mg ) should be given 
immediately It is not wise to sit the patient up, withhold morphine 
and encourage the patient to cough the blood up " Such treatment 
may result in death The patient must keep still and not do nnj tiling for 
himself The chest may be auscultated, but percussion must not be 
performed If the bleeding persists, the morphine may be repeated, 
but not more than a total of 1 gr (CO mg ) should be given m 2 1 hours 
Bandages applied to the thighs with sufficient pressure to obstruct the 
xenous but not the arterial cvculation, sometimes help to stop the 
hemorrhage Thej should be kept on for half an hour, nnd then can be 
applied to the upper arms for another half hour If tlic bleeding is very 
severe and threatening Ufe, an endeavour should be made to collapse 
the affected lung bj means of an artificial pneiimothorav Usually 
about 600 to 800 ml of air must beintroducctrmlo'lhe pleural cavity 
to check the hTmorrhage If this is not possible owing to pleural adhe 
sions artificial pneumoperitoneum is an nltcrnitive measure whicli has 
met with success Itlias the adrantage thot it is not necessary to know 
from which lung the bleeding is coming 700 to 800 ml of air are 
usually required to stop the bleeding, refills being made twice in the 
first week and subsequently once a week for 0 to 8 weeks Cough should 
be allaj ed by a sedative Unctus, such ns Tnc opii camph 20 m (12 ml ), 
gl>cerm 20 m (12 ml ), and syr pruni serotin 20 ra (1 2 ml ) CO m 
(4 ml ) occasionally Alcohol, ergot nnd digitalis should not be useil. 
All food should be taken cold, but it need not neccssanly be fluid thin 
bread and butter, jcUics, cold fish and cold chicken being allowed, and 
a saline aperient of mag sulph 120 gr (8 G ) should be gi\ cn Vitamin 
C deficiency can be diagnosed by studying the concentration of ascorbic 
acid in the urine before and after the administration of test doses of 
ascorbic acid If there is deficiency of vitamm C, ascorbic acid tab 
50 mg , 2 tabs 1 1 d should be given If no response is obtnmcd and the 
capillary resistance is lowered vitamm P should be administered, as 
Pcrmidin tab 0 25 G , 4 tabs daily If the h-emoptysis is associated 
with lij-poprollirombmaania vitamin Iv should be prescribed, as Svnka 
vit, one tab , 10 mg 1 1 d by mouth, together withTJOcm 5 gr (0 3 C ) 
capsule, 2 tid by mouth, if there is jaundice Alternate cly, Synkavit, 
10 mg IS injected intra\ cnously or intramuscularly for 3 or t days 

BimOST'l MlDtcm. r 
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as blood may be swallowed in a soere haemoptysis If the blood is 
actually seen, the reaction to htmus should be tested In h'cmntemesis 
it IS acid, unless the patient has taken a large dose of alkali just before 
the bleeding took place, whereas in hiemoptysis the reaction is alkaline. 
In all cases a history of a definite haemoptysis should be treated seriously 
and as soon as possible further m'vestigations should be carried out to 
determine its cause In some cases, however, a cause cannot be found 
Treatment In cases of pulmonary tuberculosis the patient should 
be propped up in bed m a semi recumbent position, and if it is 
known from w^ch lung the bleeding is coming, he should be inclined 
slightly to that side This helps to preient the blood being aspirated 
into the healthy lung and carrying tuberculous infection there If 
the bleeding is severe, or if the jiatient cannot be calmed, a 
^•podermic injection of morphin sulph Jgr (15 mg ) should be given 
inunedntely It is not wise to sit the patient up, withhold morphine 
and encourage the patient “ to cough the blood up ” Such treatment 
may result m death The patient must keep still and not do anj thing for 
himself The chest may be auscultated, but percussion must not be 
performed If the bleeding persists, the morphine may be repealed, 
but not more than a total of 1 gr (60 mg ) should be given in 21 hours 
Bandages applied to the thighs, with suDicient pressure to obstruct the 
venous but not the arterial ctfculation, sometimes lielp to stop the 
haemorrhage The) should be kept on for half an hour, and then con be 
applied to the upper arms for another half hour If the bleeding is very 
severe and threaUning life, an endeavour should be made to collapse 
the affected lung by means of an artificial pneumothorav Usually 
about 600 to 800 ml of air must be mtroduceOThlolhc pleural cavity 
to check the hoemorrhage If this is not possible owing to pleura'l atlhe- 
sions artificial pneumoperitoneum is an alternative measure which 1ms 
met with success It Ims the advantage that it is not necessary to know 
from which lung the bleeding is coming 700 to 800 ml of air are 
usually required to stop the bleeding, reliJls being made twice in the 
first week and subsequently once a week for 0 to 8 weeks Cough should 
beallajcdbyascd'itivelmctus.suchasTnc opiicamph 20m (12ml), 
gljccnn 20 m (12 ml) and syr pruni scrotm 20 m (12 ml) 60 m 
(4 ml ) occasionally Alcohol, ergot and digitalis should not be used 
/U1 food should be taken cold, but it need not necessarily be fltiul, thin 
bread and butter, jellies, cold fish and cold chicl en being allowed and 
a saline aperient of mag sulph 120 gr (8 G ) should be given Vitamin 
C deficiency can be diagnosed by studying the concentration of ascorbic 
acid in the unne before and after tlic administration of test doses of 
ascorbic acid If there is deficiency of vutamm C, ascorbic acid tab 
SO mg , 2 tabs 1 1 d should be given If no response is obtaincil and the 
capiUirj resistance is lowerc3,”vitamin P should be administered, ns 
Permidin tab 0 25 G , 4 tabs daily If the h'craoptysis is associated 
with hypoprothioTnbintcraia vitamin K should be ptescnbcil, as Synkn 
vit, one tab , 10 mg ti d by mouth, together with Unein S gr (0 3 G ) 
capsule, 2 t .1 d by mouth, if there is jaundice Altcmntivelj, Synkavit, 
10 mg , IS injected intravenously or mtramuscularly for S or 4 days 

IrtSlCHX. ^ 
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Abscess of the Lungs v/ 

Definition A localised pnnilent necrotismg infection of the 
lungs 

Etiology The abscess IS ciusedbj mfcctionwithpjogenicorganisms 
such as streptococci staphylococci pneumococci spiroch'clcs or 
anaerobes Spirochaites arc almost aln-ays present in the pus of 
inhalation abscesses The ^‘\netles of lung abscess may be classified as 
follows Aspiration This is due to inhalation of septic matenaUas 
after tonsillotomy or other o perat ions onjhe'naso pharjTUc \ omited 
matenar may he inhaled un'der aniesthcsia A qums\ jnay niji^re and 
the contents be inhaled during sl«p About one-third of all lung ab- 
scesses are of this inhalation tj^pe Bronchogenic Tins is associated 
with foreign bodies in the broncly tmnoiirj especially carcinoma 
bronc^af stenosis and bronchitis Tnenty five per cent of all lung 
abscesses are associated with bronchial carcinoma //{nnatogruoiis 
The infecting organism is carried to the lungs in the blood stream 
Staphylococcal scptictcnua is a frequent cause in children eerolmng 
pneumonia TIus may occur after broncho pn eumonia or lobar pneu 
monia usually due to a Friedlandcr’s b’leilius infection whicfTinay be 
combined with staphylococci Small multiple abscesses form winch 
may become chrome Infected cysts Dr oncl o gc nic cysts are often 
infected and may lead to abscess formation \Ar Transdiaphragnalie 
Subphrenic abscess or amccbic abscess of the Iiv_er may give nse to 
pulmonary abscess formation Mediastinal SuppuntionjaJtlie 
mediastinum secondary to carcinoma of t he er sophagus o^suppurntipn 
m the bronclual ly mp h nod es may result jn pulmonaiy abscess A lung 
hiematoma may also suppurate The amabic pulmonary abscess is 
described separately 

Pathology The inhalation abscess is usually in the right lung 
especially in the aMllary and postenor sub apical segments of the upper 
lobe less frequently in the apical segment of the lower lobe Embolic 
abscesses may be multiple and often they *170 close to the pleura The 
abscess may be encapsulated and closed or m connection with a 
bronchus 

Chnlcal Findings Since the use of antibiotics the incidence of lung 
aWess ’oven cOTA-ri«nnV*y A «sC v'NbnJaLvjw. 

abscess is as follows A day or so after the mlialation of mfucted 
material the temperature rises After a few days the patient notices 
that his breath is offensive after cough The temperature then nses 
higher, and the patient is acutely lU 

On Examination In the early stages a small area of d uincss viitli 
diminishe d tactile fremitus, weak breath sounds aid a few r^les is 
detected in one lung Unless the abscess is in connection with a 
bronchus there IS no purulent sputum Tlie temperature nndputse and 
respiration rates are all raised If the abscess ruptures into a bronchus 
offensive purulent sputum is produced This may measure about 
14oz (420 ml ) or more in the 2-1 hours \\ith the api>carancc of the pus 
the temperature usually falls, and tlie general condiUon of the patient is 
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ameliorated The blood shows a l eucocvtos is of about 12,000 to IS.OO O 
per c.m m Th eX ra ^ s reveal a sliadow in the lung , at first homogeneous, 
but after rupture i nto a bronchos a cavity with a Buid le\el may be 
seen when th e patient i s in_tjie erect position Tins may onl> be visible m 
a lateral radiogram The X ray appearance of staphylococcal abscesses 
has been described on p 15G 

Differential Dlagnos^ In the early stages a pulmonary abscess 
may be mistaken for M^nchopneumonia or an^ encysted interlobar 
emp> ema After rupture has occurred, the possibility of bronchiectas is ^ 
must be considered The lustory of the case, and the clmical and X ray 
findings usually render the diagnosis clear it should always be remem 
bered that a lung abscess may be associated wi th a br onchial caremoma,.^* 
the former being the prominent feature The ( ^gnosTs is gen^Uy 
establishe d by bronchos copy 

Course and Complications In some cases the patient coughs up 
the contents of the abscess, the temperature rapidly falls to normal, 
and a sjiontancous cure is effected In untreated cases the expectoration 
IS continuously purulent and the temperature falls, with periodical 
rises as retention of secretion occurs Tlie suppuratn e process is slowly 
eoutmuous , recurrent hogmoptysis and e % entually bronchiectasis may 
.resul t The motion may be %ery acute, oFirirpalienTs resistance 
N ery low, and the lun g then becomes gingreno.us Meta static foci may 
ffS” absces s in the brain 

PrognosG"" lliS’tiarbeen mucli improved by antibiotic treatment. 

Treatment rrophtjladte Acute pulmomry infections should be 
adequately treated by antibiotics Intramuscular injections of 1 
million units of crystalline pemcillm should be gnen doily for a week 
after operations on the nose and Hiroat Curatiie O ne m ilbon units of 
crystalline penicillin should be inj ect ed intramuscuhr ly eve ry IS liours, 
coittblned winr~{ r5'' G~~st r eptom y pin c\ery O ._hoiirs If the infecting 
organism is a staphylococcus the penicillin URL 1241 (Celbcmn) should 
be given (see p 158) Fosturo l dt-image sh ould be used if the abscess is 
in a position to respond to such treatment and is m communication with 
a bronchus, but tlus should be postponed until the acute stage is over 
If a cure js not effected m 2 or 3 weeks further measures uiU be required 
An attempt may be made to empty the abscess by passing a bronclio 
scope under local nn'cstbcsia Tlic operation of choice is now usually 
lobwtomy , rather than drainage throu^i the“chcst wall, especially in 
clttonic abscess 


Gangrene of the Lungs 

Etiology. Gangrene of the lungs is now so rare, oivmg to the early 
diagnosis and ellicient treatment of the predisposing lung conditions, 
that it liardly merits a separate description The sputum is horribly 
offcnsi\ c and contains portions of disintegrated lung tissue and numerous 
aerobic and anaerobic organisms Tlie jwticnt is desperately ill wth 
severe streats and high fever, and the few cases I liaae seen liave 
succumbed to the infection 
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Hydatid Disease of the Lungs '• 

Etiology Tiie ^ease is du^to inflation with the ovu m of th e 
rchiTiQcQccus RTahulosus {Tanta echinoeoceua) 

Pathology The cyst usually forms in a lower lobe of the lungs 
frequently on the ri ght side It is generally solitary, and surround^ 
by a fibrous capsule It may rupture into a bronchus, or into the 
pleura, pericardium aorta, pulmonary ^ems or through the dmphragnu 
The cyst 'varies m size, up to about 4 or 6 inches (10 or 12 5 era ) in 
diameter In some instances its contents mspissate 

Clinical Findings The patient may give a history of residence in 
some country such as Australia, where hydatid disease is comparatively 
common He may not notice any alteration in his health and the cy st 
IS discov ered by X ray examination In other cases the early synyi^ms 
^e ^ose of bronchitis, or of an intra thoracw tumoiur Thus there may 
be cougli witlT expectoration, or progressive dyspneea 

On Examinatxon The phy’sical signs in the lungs may be very 
shght, or a definite area of duloess may be delected m one lung, with 
w^k breath sounds and dtrmmshed voice conduction As the cyst 
enlarges the mediastmal contents are displaced towards the opposite 
side The b lood m ay show an wino phiha to C or 8%, and the 
ufEfadermal Casom test (see p 86fw usually positive If the cyst 
ruptures into o bronchus, hooldets moy be found iiTthe sputum 
DifTerenlial Diagnosis The X ray findings arc fatrlv cIi iractcristic 
the cystic shadow having a defined margin especmlly m the lateral 
view Other conditions such as a dermoid_cy st or a simple p ulmonary 
tumour, may cause dilHcuitics Tlie blood and cutaneous tests for 
hyd'^d are useful for confirmatory evidence 

Course and Complications A progressive enlargement of tl e cyst 
will giv e nse to increasing dyspnoea, whereas shnnkmg and inspissatlon 
are followed by a disappearance of all syTnptoms Rupture into a 
bronchus may be follow^ by a pulmonary abscess, rupture into the 
pleura by shock and urticaria, and rupture into the pericardium, aorta 
or a pulmonarv vein may cause sudden death 

Treatment The cyst should not be ospimled Thoracotomy by a 
skilled surgeon will often enable the cyst to be removed. 

Dermoid Cysts of the Lungs 

Clinical Findings There are usually no symiploms until the cyst 
enlarges sulTicicnlly to cause pressure effects The patient may then 
complain of cough, expectoration, shortness of breath or of pain in the 
chest Hairs may be seen m the sputum, and the presence of the cyst 
is^rcvcalcd by X ray examination Instead of rupturing into the lung 
the dermoid may erdarge considerably, compressing the lung inlo a thin 
layer The physical signs are then those of pleural effusion On 
aspiration through the chest wall the diagnosis may be established by 
finding liairs in the pultaceous contents of the cyst 

Treatment If causing pressure effects, an attempt at removal 
should be made by a skilled chest surgeon 
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Congenital Cysts of the Lungs 

Etiology Congenital cysts are uncommon and are probablj 
formed by a dilatation of the atna of the lungs, as no alveoli are present 
Pathology In cluldren or adults single or multiple cysts of % arying 
size mav be found, containing air or fluid Tlie fluid contents may be 
ivatery, mucoid or purulent Congenital cjsts are classified as 
1 The large balloon cj st which may completely compress the lung m an 
mfant or j oung child 2 The solitary cyst occupy ing up to half the 
lung field 8 Multiple medium sized cysts often seen near the lung 
root 4 Slultiple small cysts resembling bronchiectasis They may 
be distmguished microscopically from bronchiectasis, for with congemtal 
cysts the cartilage, muscle, elastic tissue and glands are irregularly 
distributed m the supportmg tissues the lining epithelium often remain 
mg intact "With bronchiectasis the epithelium is destroyed, whereas 
the structures in the wall maintain their normal position 

Clinical Findings An infant may be still born and at autopsy the 
lungs are full of small cysts In an infant or y oung child sudden dy'spnoea 
may result from distension of a large cy'st Congemtal cy'stic disease 
in adults may gue rise to recurring attacks of dyspncca, cyanosis and 
hxmoptysis ‘When infection occurs there is loss of rveight, irregular 
fe\er. cough, oUensne sputum and dubbing of the fingers This may 
be followed by lung abscess, bronchiectasis empyema or cerebral 
abscess A cyst may rupture and cause a simple or benign spontaneous 
pneumothorax 

Differential Diagnosis A single air containing cy st may be erro- 
neously diagnosed as a cavity due to pulmonary tuberculosis or as n 
pneumothorax Wicn infected Uie dinical findings resemble those of 
lung abscess or bronchiectasis 

Treatment This varies witli the type of cy st Pressure symptoms 
in a large balloon cyst must be immediately rehcied by the insertion 
of a needle, followed liter by pneumonectomy or by rcmoi a! of the cyst 
if it IS pedunculated Radical cure of umlatcrnl infected cysts may be 
effected by lob-ctomy or pneumonectomy 

Pa/sgffsfomiasif 

{Pulmonary Dirtomiom Lung Fluke Disease) 

Etiology The causative organism is a trematode, the Paragommus 
tceslermant or Distoma rtngen Infection in man occurs by dnnking 
infected water, by bathing in it, or by eating infected crabs The 
disease is endemic in Japan, Formosa, Korea, Chma and the Pluhppmes 
Pathology Tlie trematode makes burrows in the lung 
Clinical Findings Tlie patient complains of recurrent hemoptysis, 
often related to exercise The diagnosis is established by finding the 
ova in the sputum 

Treatment ProphylacUe In infected areas all drinking water must 
be boiled, bothmg should be forbidden and crabs must not be eaten 
CuraUve Tins is at for bilbaixiasU 
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THE PLEUR® 

Acute Dry Pleurisy 
(ribnnou* or Plasne Pleunty) 

Definition Inflammation of the pleura not occomnamed hv a 
fluid exudate. ' ^ 

Etiology Primary cases may be due to a^^euma tic infection 
following exposure to cold Cases described as acutebem^ dp\ pledns\ 
neremet with in the Middle Last amongst troops during the 193JM5 
wart^Plerasy is often s econdary to a tuberculous focus in the lungs, to 
^jineumonu^ulmonary infarcl^bronchieclasiSj^bTieopIasm of the lungs 
^or to injury of the chest wall and at times to pulmonary actmomy cosis 
Pathology The inflammation may be localised or diffuse both 
lay ers of the pleura are usually involved, a sticky exudate of Jy mph and 
fibrin bemg foimd The pleurisy may be localised to an interlobar 
septum, or to the diaphragmatic pleura 

Clinical Findings In the primary cases, and m those associated with 
tuberculosis the patient is often_a young adu it who says that he was 
suddenly seized with a pain m the side resembling a “ stitch ’ An> 
attempt at taking a deep breath or coughing intensifies the pam It 
should be remembered that in some cases there may be no pain 
although an extensive pleural rub is present 

On Examination The temperature is usually a little raised 09* 
or 100* F (87 2* or 37 8® C ) The respiration rate is^o_somewhat 
ttbo^e the normal, but the breathmg is shaJIon ihe patienl’maj 
prefer to he in bed on lus ^3ck_or on th e sou nd sid e owing to locM 
tenderness o\ er the afTccted nren 

The chest Inspection The movement may be slightly dimimshed 
on the affected side Palpation Often there is local tenderness at 
the site of the pam Fncti on fr emitus may^Jie felt Percussion 
The resonance is normal oTsliglitly diminished Auscultation Tliere 
IS weak air entry over the area of ^e pleurisy A leat hery or creaking 
rub may be heard at the end of inspirotion or beginning of expiration, 
or finp ^kural cre/wtations at the end of inspiration Ihese arc 
constant after cough helpmg to dilTerentiate them from pulmonary 
idles which often disappear after cough \ocal rcsonanMjnav be 
slightly diminished o\er the affected area 

In diaphragmatic pleurisy the pam is often referred^to tli^tipjaf 
the correspo ndin g sTidiilder or to the shoulder joint (the reflex is through 
the phrenic ner\c tdthe 4th cervical nerve root), or the symprornsjuai 
be a bdominal In the latter case n tender area can be found"jfi the 
subcostaf^ane, about 2 inches (5 cm ) from the mid hnc (f# bouton de 
Guineaitde 'Mussetj) Tliere is usually neak air entry oicr tliccoircspon 
ding lower lobe of the lung In mtertoCar plciinsy , the mflammation 
inay b^cafis^Jo f iie scptiuniietncen the right upper and mid Ilclobci 
The pam iF th en felt in the re gion of the fourth t^stal cartilage 
and fine crepTtntinns miy be a udibly aTjthis leici Often tie condi 
tion i5"only revealeJliy'X ray exanunation 
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Differential Diagnosis. Other causes of pain in tiie ciiest must be 
considered, sucli as m ydgia or fib rosi tis_ of the intercostal muscles or 
membranes (plexmod^ia), Bornholm dis ease, mtcrc ostal .neuralgia 
or neuritis, periostitis of a r ib, the initial pam of herpes zoster, and 
pain referred from the iieart or abdomen The physical "signs of dry 
pleurisy, enumerated abo\e, o^^ery"^ characteristic A I n mtcrcostal 
myalgia, altiiough the pam is intensified by deep breatluJig, no pleu^ 
si gns a re_found^In mtcrcostal i^ritis or neuralgia the pain^fojlows 
the ne rve path , and l ocalised ten der s pots are present , especially at 
the back (posterior primary dwsion),' in the mid axilla (lateral 
cutaneous branch) and at the chondro sternal junction (anterior 
cutaneous brancii)I5‘Tlie appearance of the typical eruption establishes 
the diagnosis of herpe s^ Itib periostitis ma y be sliown by X-ray 
examination Pam'Sue m cardiac or^astne causes is dtten relaFedto 
effort or to digestion 

Course and Compheations In simple coses tiie pain usually lasts 
for about a week, but fluid may rapidly form, and, by separating the 
mflamed surfaces, cause the pain to disappear. In other cases tlie pam 
of dry pleurisy is rapidly followed by the symptoms and signs of l obar 
pneumoni a, or it may be tiie imtial symptom of a pulmonary neoplasm 
or of tuberculosis. An extensive plastic pleurisy may pass on to 
picurogenous fibrosis of the lungs. 

Prognosis. Tins depends latgely upon tiic cause. The possibility 
of pulmonary tubercutosis or of a neoplasm should always be borne in 
mind 

Treatment. The patient must be kept m bed u ntil the te mperature 
is^normal The pam may sometimes be relieved by the application of 
iui. lodi initis or cataplasma knolmi to the affected side. If this is 
unsuccessful the side should be strapped from base to apex, m a position 
of full expiroBon. The uselesTdfy cougli can be clicckcd_by a sedative 
Imcfus^Tiicli as Oi^Tnel scillie 80 m. (2 nil.), acid, hydrocyan. clil. S m. 
(0 12 ml ), morplun tartrot. I/IO gr. (8 7 mg.), aquatn ad CO m. (4 ml ). 
To secure sleep some drug such os ospirm 6 to 10 gr. (0 8 to 0 C G ) may 
be given at m ght. The diet dunng Uie febrile period should be fluid, 
and the b owels shou ld be opened daily with salines, such os magrsulphi 
60 to" 120 gr. (4 to 8 )'^ianer tVIxcn the~femperafure has'TaIle"n tlic 
client should be X rayed to sec if there is any exidence of underlying 
pulraonM^lMoiei If a' tuberculoiis focus is i'sco\ercd,*tlic treatment 
is ns for an early case of pulmonary’ tuberculosis. Apart from this, 
gentle breathing exercises should be encouraged during convalescence, 
to expand the lung, increase tlic circulation and pres ent the formation 
of pulmonary fibrosis 


Chronic Dry Pleurisy 

Chronic thickening of the pleura, sometimes with calcified phques, 
may be found m association with pulmonary tuberculosis, m arlificial 
pneumothorax or pleural effusions of some duration, after an cnipj cma, 
and m poly serositis. 
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Pleura) Elusion 

The foUowing varieties are descnbed ^ Clear elTusions, of which 
there are two varieties, plcunsy with effusion (serothorax) and a pleural 
transudate (hydrothorax) Purulent effusion, an emp>eraa (pjo- 
thonx) IlKmorrhagic effusions, such as luemothorax, hauno 
serothorax, and hamohj drothorax Milky effusions, such ns 
chylothorax, pseudochylothorax, and chyhfonn effusions 

Pleurisy with Effusion 
(Sero Jibnn&us plitinty Serolhorax) 

Definition An inflammatory serous pleural exudate 
Etiology The most important cause is a tuberculottf focus m the 
lungs or pleura Some cases may due to rhcuniatlsm, or occur as a 
complication of septicamia or ty^ihoid fc\cr Less commonlv tlic 
effusion IS associated with mflammatory pulmonary lesions such as 
vJpneum5ma,Mrus pneumonia and bronchopneumonia \vithapulmc5naty 
infarct, or with malig nan t diseas e^of the lungs pleura, mediastinum or 
nbs It may also be nfct with as a complication of lesions of the pen 
cardmm or abdomen, or as a raamfcslalion of polj'serositis Artificial 
pneumothorax was comphcated~hy a serous effusion m al^ut 60% of 
cases 

Pathology A plastic plcunsy is followed by the output of a clear 
jellow exudate The s pecific gravity of the fluid is hclwecnjl 010 and 
1 018 The reaction is dkalinc, and protein (albumin, globuhn and 
fibrinogen) is present to the extent of 4% or o\cr TJie fluid usually 
clots on standing ^Ilc^oscoplcally pol>'morphotmclear cells Ij’mpho- 
cytes and a few red cells are seen, and occasionally eosmojihils 
predominate In one case with combined abdominal tuberculosis and 
a tuberculous pleural effusion the fluid showed 80% and the blood 14% 
of eosmophils A few pleural cndothcha! cclb may also be seen The 
exudate is often sterile, but tubercle bacilli may Ijc found, or, if the 
exudate is injected into a guinea pig it may cause the animal s death 
from tuberculosis Lymphocytosis is su^cstue of a tuberculous 
infection In other oases the pneumococcus or SalmotttUa t jpht may 
be found The amount of fluid \ancs from a few ounces to o\er 2 pints 
(1 2 litre) 

Cbniod Fmdings Tlie effusion may arise insidiously or follow an 
attack of acute diy pleurisy, or occur ns a comjflicalion'bf one of the 
conditions mentioned above The symptoms a ary with the mode of 
onset, and tlie patient may complmn of pain or of dy spncca The results 
produced by the effusion depend largely upon the amount of fluid present 
On Examination In an o%cragc case there is fe\cr of 101“ 1 (38 3* 
C ) or o\er, the pulse is frequent, 100 or more, and the respiration rate is 
above normal Tlie patient appears distressed on slight exertion, and 
there is some cyanosis He tends to hc^n the affected side or may 
require to be propped up The cliest Inspection Tlicrc u diminished 
inorement on tlie affected side The shadow of the diapliragmntic 
movement, as seen on the chest wall when the patient breatlics, u not 
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visible on the affected side (Litten's sign). The cardiac im pulse may 
be_Be^_dwpl^d away^from the ade of the effusion. Palpation: 
There is dimi nish ed expansion on_tbe_aK^tcd„8ide. Tactile fremitus 
is usually absent over the effusion. The cardiac apex is moved array 
from the s idepfthe flmd, and in a left-sided effusiw cardiac pulsationmay 
be fell to the right of the sternum. Percussion : There is stony dulness 
over the effusion, a bove th e level of the fluid a high-pitched note may be 
elicited, fslv^aic resonance) due to compression of the lung. The line 
of the upper Jcvcl of the fluid, m a moderate sized effusion, is curv^ 
from before backwards, the highest point being situated in the posterior 
part of the axilla (the S cur\ e of Ellis or Damoiseau^s line). The level 
of the upper border of the fluid may also \ ary wtli change of position 
of the patient. A triangular area of d ulnes s may be found on the 
opposite side at the back, owing to the fluid'forming a mediastinal 
bulge (Groceo’s triangle). , The apex of this tnangle is on top, "near the 
f^e, at tliencvcl of the upper border of the effusion. Auscultation : 
The breath sounds over the fluid may be absent, very weak, or bronch al 
in character if the lung is collapsed and the bronchi remain patent, Tlie 
air entry is usually feeble above the flun^ whereas over the opposite 
tung the breath souncls are loud and harsh. Some scattered rhonchi 
may be_ heard above .the flmd, and a few_r&les at the opposite 11055. 
Usually there are no ad\ entitious soun^ over the dull area, but at times 
some coarse r&les are audible. A pleura l friction rub may be heard just 
above the upper fluid level. Vo<»l_r^nance is usually absent over the 
fluid, bui near its uppcTlevel the inducted voice soundhas a'nnsalbr 
bleating character (aigophony). Whispering pectoriloquy and broncho* 
phony are occasionally present over a pleural effusion. A large pleural 
effusion may cause a downward displacement of either the liver or the 
spleen. 

Differential Dlagno^. The nature of the fluid in the chest can 
only be determined by exploratory puncture. The diagnosis of the 
presence of a pleural effusion is often a matter of great difflculty, 
especially if the fluid is of small volume or loculated by pleural adhesions. 
The roost reliable indications of fluid arc the triad of signs, stony dulness, 
absence of tactile fremitus, and absence of adventitious sounds. Cardiac 
displacemcnlTs hot always present. The breath sounds are so variable 
that no rehance can be placed on them. A pleural effusion must be 
differentiated from the following conditionsgyTluckcned pleum_and 
fibrosis of lung, consolidation of the lung, had pericardial effusion. 
iWith a thickened pleura and fibroid lung, the dulness is not of such a 
stony character, the ch«t_wnlljs often flattened and the heart may be 
displaced towards the affected side. Adventitious sounds, such as 
fibroid rales, are often heard ovcrjtlie nffec_tcd lobe^-'^n pulmonary 
consolidation the no_^also is not so atony, vocal fremitus is increased, 
and ralra are usually_audiblci[ lITwels also no can]iac_ displacement. 
1 In pencanlml effusion, the dulness has a pecuhar shape (see p. 220), and 
the signs at the lefljaasejbchind are those of consolidation (Vee p. 220). 
In all cases of doubt, especially in a locaHiedlntcrlobar, m^iastlnal or 
diaphragmatic effusion, an X-ray examination is of great value, and 
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should be obtained, if possible, before anj exploratory puncture of the 
chest IS made It has been stated that blind punch biopsj of the parietal 
pleura can estabhsh the diagnosis m about 80% of tuberculous and CO®/ 
of malignant effusions 

Course and Compheabons A smaU pleural effusion is usuallj 
absorbed spontaneouslj in 2 to 3 weeks, with some resultant pleural 
thickening, adhesions, or calcification The compressed lung re*expands 
and very httle abnormality can be detected subsequent!) In other 
cases the lower portion of the lung docs not completel y caqiand, js con 
gested, and fibrosis ^f the Irag ensues Acute cedana of the lungs is a 
rare complicatlon'ilurin^he early stage of the disease A large cffiTsion 
often will not absorb until a certain amount has been removed bj 
aspiration In other cases after aspiration the effusion recurs repeatedly, 
causing little constitutional or mechanical disturbance A thick lav cr 
of fibrin may be deposited on the pleura constituting a fibrothorax 
Prognosis The immediate prognosis is good, but in al>ou{'80% of 
cases of pleural effusion formmg between the ages of 15 and 40 jears 
pulmonary tuberculosis develops within 5 jears Less frequently 
bronchiectasis ensues on fibrosis of the lung 

Treatment The patient should be kept m bed as long as the 
temperature is raised, and, if practicab le. unW the elTiision is absorbed 
The amount of fluid mgested should 1^ limited to c" pints (I 2 litre) a 
da\ . and m obstinate cases a salt poor diet ( see p 244) may be given The 
affected part of the cliest should be painted every otlier'day with Itq 
lodi mit A synnge-fuU of fluid should he removed from the pleura and 
examined chemically, cytologically and bactenologieallj It is not 
advisable to aspirate all pleurd effusions as a routine procedure Unless 
there is good evidence that the effusion is not due to tuberculosis a 
course of streptomjcin, I N A H and/or PAS is advasablc (see p 17J) 

Hydrotboraz 

Definition A transudate into the pleural space 
Etiology The two mam causes of hydrothorax are jieart failu re-^ 
and renal d iseasc /-***More rarely it is associated with severe aomraia, 
famine cedemfror deficiency of the vitamin B complex or with throm 
bosjs of the ntygos veins, or pressure upon them bv a mediastinal 
growth or by mediastinal Ijonph node enlargement due to Ilotlgkm’s 
disease or leukaimia Meigs sjTidroroe, first described bj Cullmgworth 
m London m 1870 and later m America by Meigs in 103 1 is characterised 
by an ovarian fibroma with ascites and hjdrothorax It is suggested 
that the hj drothorax results frrom mechanical obstruction to the venous 
return withm the abdomen, or that the fluid passes bj Ijonphatics 
through the diapliragm to the pleura, or through a persistent pleuro- 
peritoneal canal Hj drothorax and ascites occasionallj occur associated 
with cirrhosis of the liver 

Pathology The fluid transudes either as the result of v enous stasis 
or owing to changes in the blood and tissues associated with renal 
disease The transudate is pale j cUow, the specific gravitv is lower tiian 
1 010, and a small quantity of protein (albumin and globulin) is present 
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This IS less than 8% It does not dot on standing 3Iicroscopicolly 
only a few endothelial cells are present and there are no organisms 
The transudate maj be bilateral 

Clinical Findings The history is that of the antecedent condition, 
usually cardiac or renal disease An increase of dj spncea suggests fluid 
ui the pleun, the physical signs of nhich ha\c been described abore 
Cardiac displacement is not generally marked There is no disturbance 
of temperature, and no preliminarj stage of dry pleuns} is noted 
(Edema is often present elsewhere, in the legs, hands or back (^cs 
of Mei^’ sjTidrome are likelj to be considered to be malignant and 
inoperable, and so it is important that a correct thngnosis is made The 
pleural effusion is large, umlateral, generally on the right side, and 
displaces the mediastinum Tlie o\amn fibroma can usually be 
rcmo% «! with subsequent cure of the condition 

Course and Complications The course depends largely upon the 
results of the treatment employed for the underlying cause 

Prognosis This is often grave, as m cardiac disease the transudate 
IS an indication of circulatory failure, and m renal disease it is an 
expression of defective elimination 

Treatment The fluid should be aspirated if it is causing distress, 
and the appropriate treatment given for the cedema of cardme or renal 
disease, or for vitamin B dcQciency 

^ Empyema 

{Pyaihorax) 

Definition Pus m the pleural cavnty 

Etiology The incidence of empyema has been much lowered by the 
use of sulphonanudcs and antibiotics and it is now a comparatively 
rare disease Empyema was fonncrly most often a complication of 
) lobar p neumoma or of bronchopneumonia It roiy be syn pneumonic 
or meta pneumomc, according to whether it develops during the acute 
febrile stage of pneumoma or as a complication after the temperature 
has fallen to normal Other causes ore pulmonaryi?~tub<jcul osts, 

. hronchiectasis,>abscess or gangrene of the lun^ mediastinal abscess, 
camnoma'of the" oesophagu^'pcrjcardilj^, penetratin g ivxiunds of the 
chest, subjihrenic abscess, septicAima~and pyainrua Rarely it appears 
to develop as” a primary condition The causative organisms include 
the Slreptococctis pneumoniee (pneumococcus), strcp tococa, the Ifyco 
bactmum fulrrcuToTisTtlie' Barf coZi, the Hfemophilus tnjluenza:, the Kle 
'Usi^a^neTmoma: (Tncdlander s bocOlus), tlie Salmonella typht, stnpliy 
lococci and varieties of streptotiirix A stenic purulent elTusIbn is met 
with in tuberculous pyotliorax, and in some acute cases, for a day or so 
after tlie rupture of a lung abscess 

Patfiology Tlic pleura becomes thickened, and the lung collapsed 
and fibrosed in long-standing cases The pleural spice becomes an 
abscess cavity, and tlie walls o progenic membrane, winch is often 
resistant to antibiotic treatment, necessitating excision The fluid may 
be odourless or very offensive, it may be thin or thick, yellowish. 
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greenish or brown. Large fihnnous flakes are often present in pneumo- 
coccal infections, whereas m a streptococcal empj ema the fluid is often 
thin. Tlie specific gra\ity is usually o\e^ 03^nd numerous disin 
tegratiog JUS cells are present The fluid may be free, or loculatcd at 
the base, apex, on ttie mediastinal surface or in an interlobar fissure 
It may track tlirough the chest wall, into the lungs or pencardium, or 
through the^diapliragm 

Clinical Findings, Empjema is cliiefly a disease of children and 
young adults, although it may occur at any age In a typical meta* 
pneumonic case, after an attack of lobar pneumoma, the temperature, 
which has fallen to normal for a few dajs, graduallj rises again bj 
irregular stages The condition of the patient deteriorates, the appetite 
fails and shivering or sweating attacks may occur. There may be an 
actual rigor. As the effusion increases m size the toxsumc sjTnptoms 
are more marked, the pulse and respiration rates increase and there is 
dyspnoea 

On ExamtnaUon • Often there ore no special symptoms The 
phys ical signs of pleural effusion may be foun d, but they are often 
loEHKcd 1o a small area fri addition, the special features met with m 
empj ema are as follows The patient i s ofte n pale and has a to xxniic 
appearance There may be bulguij^f the intercostal spaces on^the 
affected side, or oedema of tlie chest wall o r corrcspondintr arm Pulsatio n 
may be seen in left sided cases, usually near the np« of tlie heart 
J^lpyema necessitaits), when Tie «n]^ema tracks thfougli thclirtcr* 
costal muscles Clubbing of tbe fingers may rapidly appear. The 
breath or sputurins^offensive if the empjema is-intcrlobar and 
communicates with o bronchus There is usually a jcucocy tosis of 
between 18,000 and 20,000 per e ram X ray c\ammation is of aniue in 
locating the fluid, and the ex^ratorj needle roi cojs tl^ presenc^f pus 

Differential Diagnosis It is easy to o\ crlook an emp) ema, especially 
when tbe onset is insidious, as so often is the case in pneumonia. It 
should always be suspected if the temperature rises again after it has 
fallen to normal, unless this rise can be accounted for by some other 
complication such ns spread of the disease, or the de\ tlopmcnt of peri- 
carditis In all cases of doubt an cxploratorj* puncture should be made, 
but m some cases the pus is thick and w iH only pass tlirough a n ide bore 
needle An apical empj ema is a source of difficulty ; it may be mistaken 
for a pulmonary neoplasm, but in cropjcmi^he duincs s doe s not exfrnd 
acros s m uLstcmalJine, as it may do with a new growtHI An 
interlobar empyema is to be suspected, wh en l ocahsed signs of fl uid 
are discos cr^ along the line of an mtcrlobar scptuim or if the breath fs 
oflensue on coughing The Xrajs aire~br inestimable \alue in the 
diagnosis. The following conditions also must be excluded in certain 
cases Unresolv ed pneu monia and fibrosis of the lung, tubercul osis or a 
growth of the lung, a nb abscess, an an^r>^, and a subphrenic 
abscess In unresolved pneumonia' nod pulmonary fibrosis the heart is 
not displaced away from the affected side, and usually rules are ficard 
o\cr the dull area, and tactile frenutus is present In doubtful cmcs 
exploratory puncture should be made. A nb abscess may be mutaken 
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for a pointing empyema, or an aneurysm for a pulsating cmpj ema 
The X ray examination is invaluable m such cases In subphrcnic 
abscess help is obtained from the history of the antecedent condition, 
and the X ray examination, whidi may reveal the situation of the 
diaphragm, raised in a subphrenic abscess and depressed in an 
empjema. There is usually no lateral cardiac displacement mth a 
subphrenic abscess If an exploratory needle js inserted through a loircr 
intercostal space and passed downwards until the pus is located, the 
needle will move with respiration m a subphreme collection, as it must 
pierce the diaphragm 

Course and Complications Unless the empyema is effectively treated, 
the patient usually becomes more severely ill and will c\ cntuallj die from 
heart failure, pj^mia, amyloid disease or cerebral abscess In' rare 
mstanccr'the vffultncfi of the empjema ab^s and a slerile empjema 
results, with calciQcation of the pleura Further, an empyema may 
develop on the opposite side, or the pus may tra^ through the chest 
wall, mto the mediastinum pericardium, lung or mto the neck or 
abdomen If an empyema ruptures into a bronchus it may result m 
spontaneous cure, or form a bronchial fistula, or cause death by suffoca 
tion Other complications mclude abscess or gangrene of tie lungs, 
bronchiectasis, pulmonary osteoarthropathy, pjornua and abscess m 
skeletal muscles Permanent pleural thickening or Qbrothorax usually 
renu nns a s a sequela^ an empyema 

Prognosis Empyema is a serious condition but the prognosis is 
naturally improved by early diagnosis and efficient treatment Unless 
adequately treated there is a danger of the empyema becoming chronic 

Treatment In nil coses of doubt the chest should be explored In 
loc^atcd or interlobar empjema it may be necessary to perform 
several punctures under a general anasthetic, the surgeon being then 
prepared to proceed to emeuate the pus if it is located Penicillin should 
be administered in traptcur di^following aspiration of the pleural fluid in 
the treatment of empj cma due to pneumococci streptococci or staphj lo 
COCCI but not in cases of Bad coh infection The amount injected 
is usually 1 million units m 10 ml stcnlcwatCT Three ot four aspirations 
andTistiUations oiTartemaE! dajs generally suffice A specimen of pus 
s&oufd 6c witbdraivn the day after each aspiration fo see if organisms 
still persist For hamioljtic Staphylococcus aureus and Bad col»_ 
infections aurcomjJ^ 100_jng ~br chl drami i hcn icol 250 mg in 0 5% 
^enlc-^j^e solution should be introduced mto the ple ura instead of 
pcnic illm Thoracotomj was formerly required to evacuatelilood clot, 
fibrm and pus but the mtroduction mto the pleural cavitj o f 200 000 
u nits of str eptok mase a n d 75 000 units of str eptodomose may a>oi<l 
this neccMity These substances cause Ij'sts of llie'cIbfF There sliH 
remain some cases which require surgical drnmage or more extensive 
operations on t!ie lung and pleura Local pcmcillm treatment after 
nb resection is often unsalisfacloiy, and taystallinc pcmcillm is then 
best given by intramuscular injections of 1 million units every 12 hours 
After treatment consists in the use of suitable ins piratory b reath ing 
e xercis es to eigpand the lung A tuberculous empyema sliould neier be 



206 THE JlESPJJUTOIty St STE M 

treated at fet by nb rescclmn but the fluid should be repeatedly 

aspirated injectmg 1 G of streptomyein into the pleural catity afte 

each aspiration A course of streptomycin should also be oiien by 
intramuscular injections and IJg A H administered by mouth In 

some cases thoracoplasty or eadrapleural pneumonectomy is necessar^* 


Hsmotboraz 
Definitloa Blood m the pleural cant} 

Ebology Hemothorax may result from wounds of the chest wall 
or the lungs, from blast of hjgh explosives, from fractured nbs injurmg 
the lung, from division of pleural adhesions or from rupture of an 
aneurysm Hjemorrhage mto aberrant lung tissue may rupture into 
the pleura It has also been recor^ on the left side due to a strangu 
lated diaphragmatic henna contauung omentum and gangrenous 
stomach, 

Pathology In gunshot wounds of the chest, the blood pours out 
mto the pleural space and does not clot The diaphragm is usually 
displaced upwards on the affected side, and the lung is collapsed The 
hsmothorax ma> become infected with streptococci or with anaerobes 
In other cases death rapidly ensues and the blood is clotted 

Clinical Findings The patient who has had a penetrating wound 
of the chest usually gives a history of hsemoptysis following directly on 
the wound He then complams of pain m the chest cough and d> spneea 
On Examination The signs of a pleural effusion are fotmd If 
the fluid IS stenie there is little or no pjTcxia but if as is often the 
case, it is infected, a high temperature is registered In addition, 
as air is often present m the pleural cavitj together n ith blood (traumatic 
hxmopneumothorax) the signs of fluid and air maj also be detected 
Differential Diagnosis The nature of the fluid is determined by 
exploratory puncture 

Course and Complications The course is usually that of an uncom 
plicated pleural effusion with gradual absorption of the fluid If the 
blood becomes infected the temperature suddenl> rises to 102'* F (3S 0® 
C ) or higher, and the patient becomes dcsperatelj ill 

Prognosis This is usually good in cases due to wounds If the 
hiemothorax is due to rupture of an aneurysm, death occurs in a few 
minutes 

Treatment Aspiration of the fluid aids absorption, but this is not 
required in small effusions Removal of air from the pleural cas ity may 
be required if the pressure is high In all cases a course of mtramuscular 
pemciUm should be given If the fluid is infected the treatment is the 
same as for empyema 

H^emoserothorax 

Definition A serous pleural exudate, containing blood 
Etiology H^moserothorax may be met with in association with 
new growths of the lung, pleura or mediastinum, with pulmonary or 
pleural tuberculosis, or after previous aspirations of a serothorax It 
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usually follows pneumonectomy At times it is a manifestation of 
scurvy or a complication of cirrhosis of the liver, scarlet fever, small pox, 
purpura or lobar pneumonia 

No special description of the dmical findings is called for, as they 
resemble those of sero fibrmous pleurisy The finding of blood in the 
pleural fluid should always be regarded as n very suspicious indication 
of an mtra thoracic new growth 

Hscmohydrothorax 

DefiniUoo A pleura] transudate containing blood 
Etiology. Haimohydrothorax is most usually associated with heart 
failure The clinical findings are those of hjdrothorax 

Chylothorax 

Definition A pleural effusion of chyle or of fluid containing chyle 
Etiology Chylothorax results from injurj of, or obstruction to, the 
thoracic duct These may be due to trauma, erosion by a growth 
pressure of a groirth or of enlarged mediastinal lymph nodes, or to inter 
nal blockage by a parasite, such as the Wtichena banerofli 

Pathology The fluid is milkj and contains fat On standing, the 
fat forms a layer on top of the fluid 

Clinical Findings No special description is called for The nature 
of the fluid IS discovered b> thoracic puncture The fluid should not 
be aspirated unless causuig cardiac embarrassment or dy'spneea 

Ps cudochylotfaorax 

Definition An opalescent pleural effusion, which does not contain 
fat globules 

Etiology Pseudochylotliorax may be associated with clironic 
pulmonary tuberculosis malignant disease of the lungs or pleura, and 
chronic disease of the heart or kidneys 

Pathology The opalescence of the fluid may be causetl by the 
presence of lecithin globulin calcium phosphate cholestenn or fiJana: 
Oil standing, a deposit forms which, in the case of cholcstcrm effusions, 
IS seen as delicate silvery flakes 

Clinical Findings The signs are those of a pleural effusion The 
nature of the fluid is determined by removing a sample Aspiration is 
rarely required 

Chyliform Effusions 

Definition A pleural effusion contaming fat globules but no chyle 
Etiology Chyliform effusions may be associated with tuberculosis 
or malignant disease of the lungs or pleura 

Pathology The fluid has a milky appearance, and remains turbid 
on standing The fat globules ore probably derUed from degenerating 
leucocy tes and endothelial cells 

Clinical Findings A sample of fluid should be temoN ed for diagnostic 
examination 
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.^/Pneumothorax 


{tncludtffg Bydrapneamothorax and Pyopneumothorax) 

Definition Air or gas m the pleural canty Serous fluid 
(h> dropneumothorajc) or less often pus (pjopneumothorax) ina% also 
be present 

^ Etiology The air or gas may be derived from various sources 

The lungs ^Rup ture of a tuberculous f ocus accomits for manj 
cases It may also complicate an~nrtificial pneumothorax Less 
frequently the pulmonary lesion, which causes pneumothorax by its 
rupture is an a^ess, gangrene, ^v^growtb, antlirasihcosis, infarct or 
a hydatid cyst of the lungs, or the perfonition is caused by rupture of 
an empyema into the lung, a fractured nb or an explonng needle 
“ Cemgn spontaneous pneumothorax,” also called “ pneumothorax m 
the apparently healthy,’ or “pneumothorax simplex” constitutes a 
special group of cases Over 80% of the patients are males It is 
probably due to the rupture of an emphysemato us bul la or congenital 
cyst of tlie lungs ^ The exterior THe”aTf may be mtroduced 
therapeutically, as m artifici al pneumotho rax, or accidentally, owing 
to a wound of the chest wall opening the pleura, or during aspiration 
of a ^eural cIFiision ^8^ The^med mtinu m The air may come from 
the ocsojphagus, due to rupture This may be secondary to carcinoma, 
to corrosive poisons or to trauma from an osopbagoscope or bougie, 
or no cause may be found It may also follow bronchoscopy J iije 
abdomen j^eumoperitoneunT^duction nfay cause pneumothormt 
because of a congemtal pleuro-peritoneal hiatus Perforation of the 
stomach duodenum or colon may lead to a subphreme abscess, which 
tracks through the diaphragm into the pleura A liver abscess may 
rupture into the lung ^ The pleura Anaerobic organisms may form 
gas in a pleural effusion 

Pathology la perforation of the lung, the opening mav remain 
patent, air passing in and out with respiration or it may immediately 
seal over (closed pneurnothorox), or it may form a valve, air entenng 
the pleural cavity with each inspiration and being unable to leave it 
with expiration This latter vanely is known as suffocative pneumo 
thorax A bilateral pneumothorax may occur, due either to rupture 
of both lungs, or to die air escaping from one pneumothorax, Ihrotigh 
a minute openmg into the opposite pleural canty. 

Clinical Findings A pneumothorax may occur suddenly in a 
patient who is apparently in good health, or as a complication of an 
illness which confines him to bed TIus illness is usually pulmonary 
tuberculosis The onset may occur wlalc the patient is walking along 
thestreet orbeassociatcdwithacoughorsomcmusculareffort. There 
IS typically a sudden seve re pain i n ^e chest, often m the tntd axilla, 
and a sensati on of something snap pmg may The patient may 

immediately collapse or find great distress fn brwthmg The degree 
of distress depends upon the nature of tiie opening into the pleura, 
whether xalve like or otherwise, and also upon the presence or absence 
of pleural adhesions which loculste the pneumoUiorax and prevent 



PI^EDMOTUOIiAX 


209 


mediastinal displacement In the latter case, the onset of the pneumo- 
thorax 13 often eymptomless, and it is only discovered on a routine 
exammation 

On Lxamtnalion With n diffuse pneumothorax the patient is 
usually propped up m bed , verj distressed and short of breath The 
cliest "Inspection There is dimimshed movement on the affecte d 
side The c ardiac impulse may be seen displaced to wards the sound 
Side Palpation Tactile tr e!nIhiVls_^ )seht^dh"tlie affect ed sid e The 
cardiac impulse is Sit dSplaced away from” the' side of the pncumo 
thorax Percussion There is a h yperre sonnnt noje^ver thejmeumo 
thorax If fluid la also present, the note is impaired at_the base, and 
shiftmg dulness inay he obtamed when the chest iF percussed with the 
^tient at first erect and then reclmmg Tlie upper border of In er dulness 
may be obscured m right sided cases Auscultation The breath 
sounds over the pneumothorax are weak, and he^of a metallic 
Wo nelu al ^aracter The com sound is often heard *”T1us can be 
elicited m a modified form bjnhcTcing^elihest wall over the pneumo- 
thorax with the finger nail, while listening through the stethoscope 
Harsh breath sounds are nubble over tiie other lung With a shallow, 
left sided pneumothorax systolic clicks, which are"audible both to the 
patient and to the examiner, may be heard near the apex of the heart 
^tetalllc riles _Qr a splash (Hippocratic succussion) may^be heard if 
ftuid and air are_prescnt m the pleural space (hydropneumothorax) 
The pul se rate i^sually about 120 and the respirations 20 to CO The 
diagnosis is confirmed bj removal ofa small quantity of air by explora 
tory puncture A small syrmge is used contnmmg a 2% solution of 
procaine ^Vhen the needle enters the pleural space bubbles of air 
can be tucked back into the syrmge The X ray examination will 
show a clear area due to the air, and a collated lung If there is a 
hjdropneumothorax the upper level of the fluid assumes a straight 
transvers e line when t he patient is erect The phj’sical signs m a 
l^ulated pneumothorax may closely resemble those of a pulmonary 
cavity, and X ray examination is of value m differentiating them 

Differential Diagnosis There is usually no difficulty m the diagnosis 
of a complete spontaneous pncumotbomxMyA loculat^ pneumothorax 

a loculated apical pneumothorax, occurring m a patient who has extensive 
fibroid tuberculosis of the opposite lung, may cause sudden severe 
dyspnoea, so that it is mistaken for asthma A partial left sided 
pneumothorax may symptomaticallv closely resemble coronary disease 
CarefuT exploratory puncture of the pleura as described above, will 
demonstrate the presence of oir If a pneumotliorax needle is now 
inserted, attached to a manometer, it can be shown that the air is m 
the pleural sac and not m tlie lung In the former, the mean pressure 
IS positiv c, whereas if the needle is in the lung there is a respiratory 
excursion of pressure above and below the zero Ime the mean pressure 
being zero A loculated basal pneumothorax may closely simulate a 
perforated gastric or duod enal ulcer, but with a careful examination on 
the lines described above, the diagnosis can usually be made 
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Course and ComplicaUons The course of a spontaneous 
pneumothorox depends upon lU cause and the nature of the opening 
Further attacks may occur or eren bilateral pneumothorax The 
occurrence of an infected pleural effusion increases the gravity of the 
situation 

Prognosis This is often grave death mav rapidly result from 
^ock, or the air mi\ gradually be absorbed Bilateral cases are also 
o? greater seventj In advanced cases of pulmonary tuberculosis a 
spontaneous pneumothorax usuall) ushers in the final scene, whereas 
in earlj cases, or in “simple pneumothorax due to rupture of 
an cmplu'scm'itous bulla, the outlook is usinlli good, although it 
recurs in about 120 % of eases 

TreatmenLO AhjTiodemiicmjeclronofmorphm suJph ^gr fIJmg) 
should bc_^> cn immcdiatcK if the patien t is in distres s If the pressure 
of air is causing dj spnoca and cardiac embarrassment it must be reduced 
This can best be done with the aid of a pneumothorax apparatus If 
tlie needle is now kept in the pleural ca\nt\ for 5 or 10 minutes it can 
be seen if the pressure is rising agam If this is occinring it will be 
ncccssarj either to remos c air frequentlj or to keep m the pleura a 
needle, to which is attached a rubber tube connected b> a T glass tube 
both with a pneumothorax apparatus to record the mtrapfcural pressure, 
and witli a tube the distal end of which dips imder a disinfectant fluid 
such as 1/1 000 pcrchtoride of mercury, in a bottle on the floor A 
cannula with a blunt edge and not a sharp pomted needle, should 
be left m the chest, as there is a nsk of penetration of the lung and 
death from haimoptjsis /Utematnely a rubber catheter, sire 10 
Jaques, can be inserted into the pleural cavity with the aid of a trocar 
and cannula The catheter is strapped to the skin and connected to an 
underwater seaL If the lung fads to expand after 3 or 4 weeks an 
obliterative plcunsy may be induced by the injection of an xmtant 
such as 5 ml of camphor m olive oil 

If a hy dropneumotliorax is present, aspiration of tlie fluid will reduce 
the mtraplcural pressure and so relieve distress A pyopneumothorax 
requires treatment as for empvenja 

Spontaneous Hsemopneumothorax 
This is a rare condition in which air and blood escape spontaneously 
into the pleural cavity In some cases the cause is a ruptured emphyse 
matous buUa or a tom pleural adhesion, in others no source of the 
bleeding or air leak is discovered at autopsy The treatment is as for 
spontaneous pneumothorax, the blood also being aspirated from the 
pleural sac Transfusion of whole blood may be required to combat 
the amcmia, and if the bleeding persists thoracotomy may be necessary 

New Growths of the Pleura 

Simple tumours are rare They include a fibroma lipoma, and 
^ ^lallgnant growths may be pnmary, such as an endothelioma 
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carcinoma and sarcoma , or secondary, such as a carcinoma, sarcoma 
or endomelrioma 

Endotheboma of tlic Pleura 

Patliology The growth spreads over the pleura, and may cause 
considerable thickening of both layers It may also infiltrate the peri- 
cardium and heart, and extend through the diaplu-agm, the peritoneum 
being studded wi^ minute nodules The tno layers of the pleura 
may be studded with nodular growths up to 2| inches (5 25 cm ) in 
diameter without general pleural thickenmg A blood stained pleural 
effusion IS often present The cells are chiefly endothelial They may 
be Bgmmatcd m plaques or rosettes, and show budding and mitotic 
changes (Fouhs cells) 

Clmical Findings The patient is usually an adult of middle age, 
who complains of progressive loss of strength with cough and shortness 
of breath 

On Examination The patient may be wasted, and signs of a pleural 
effusion are prewnt On exploring the chest it will be noticed that the 
net die passes through a conbiderably thickened pleura The fluid is 
usually blood stained as described above In some cases enlarged 
lymph nodes are fotmd above the cla\'icles or m the axiU®, and subcuta 
neous nodules may be felt along the ribs Air replacement of the fluid 
and subsequent thoracoscopic examination are of value iti establishing 
the diagnosis m on early case, when the area of growth can be 
visualised 

Course and Complications Tlie course is usually rapid Com- 
pbcations include extension to other parts of the body, such as the 
heart and peritoneum 

Prognosis Death usually occurs in 2 to 8 months from the date of 
diagnosis 

Treatment This is usually only palliatue In some early cases 
surgical removal is possible Dysptiosa can be relieved by aspiration 
of the fluid Pam and cough can be treated only by sedatives, such 
as morplun sulph J to J gr {10 to 16 mg ) 

Calaflcatlon of the Pleura 

This may be demonstrated radiographically m cerlam long standmg 
cases of encysted empyema or following a serous pleural effusion or 
chronic boamothorax 


THE MEDIASTINUM 
MediastIniUs 

Definition Inflammation of the mediastmni connective tissue. 

Etiology Acute mcdiastmitis is usually secondary to acute 
mflammntion of the lungs or pericardium to rupture of the cesophagus, 
or to wounds of the chest walk Syphilitic mediastinitis may cause 
obstruction of the suiienor v ena cava 

Clinical Findings The history and the examination of the patient 
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usually suggest the primary cause The patient may complain of 
amte pam under the sternum and in the interscapular region If an 
abscess forms, it may cause mediastmal pressure, and it may point 
behind in the mterscapular area ^ 

Treatment An abscess should be dramed surgically 

Mediastinal Emphysema 

Definition Air m the mediastinal connective tissue spaces 
Etiology Mediastinal emphysema may result from rupture of 
the trachea, bronchi, or oesophagus or be secondary to acute mterstitial 
emphysema of the lungs 

Clinical Findings Tlie symptoms of mediastmal emphj sema 
are usually masked bj those of the primary cause The patient may 
complain of pain under the sternum, and, on exammation, a hj^jcr 
resonant note is found over the sternum The heart sounds are distant 
and Burgscal emphysema may be detected lo the oecL 

Treatment There is no special treatment, apart from that required 
for the primary condition 

Enlarged Mediastmal Lymph Nodes 
Etiology The lymph nodes whidi he m the posterior mediastmum 
may be enlarged from various causes such as 1 Simple mHammation m 
whoopmg cough, measles, glandular fever, bronchopneumonia, 
pneumonia, pncumokoniosis and influenza 2 Granulomatous infection, 
m tuberculosis, sarcoidosis and sy'pbilts S llxmopoietie diseases, 
such as Hodgkm’s disease and leukmmia 4 Malignant disease, such as 
sarcoma or caremoma 

Tumours of the Mediastinum 

Varieties Stmple tumours are rare A lipoma may fill the anterior 
mediastmum Other simple tumours mclude a myoma, neurofibroma 
chondroma, osteochondroma persistent thjTous and retrosternal goitre 
Alaligrujnt tumours may be caranoma, sarcoma or gongho-neuro- 
blastoma Carcinoma probably is always secondary to a grOTi'th m 
the brotvehi. luags, and some oC the mediastmal sarcomata formerly 
described are probably of the nature of oat'celled caremoma of the 
bronchus Lymiphosarcoma, Hodgkm’s disease or leukecxma may also 
affect the mediastmal lymph nodes 

Clinical Findings The special features of new growth of the 
mediastmum are the pressure effects, which are known as the vudiasiinal 
syndrome Certain structures may be compressed The trachea or 
bronchi There is cough d}’spnasa or stridor and collapse of the lung 
The nerves The vagus, recurrent laryngeal, sympathetic plircmc or 
mtercostals may be affected. Pressure may result m slow mg or nccelcra 
tion of the pulse hoarseness, inequaUty of the pupils, hiccough, para 
doxical mo\ement of one side of the diaphragm (up nith mspiration 
and dowTi with expiration), and pain m the chest or arm. The arteries 
The pulses may be unequal, or the blood supply to one lung may be 
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mterfercd with, and gangrene ensue The veins The superficial veins 
of the chest may dilate The supenor lena cava may be obstructed, 
with reversal of flow m the veins m the chest wall, the current being 
now from above doivnwards in the upper part of the chest QZdema 
may also be seen in the face, neck, chest or arm, the lungs may be 
hypencmic from back pressure, or a pleural effusion may develop 
The lungs A portion of the lungs nmy collapse The cesophngus ; 
Pressure mil result in dysphagia Tlie thoracic duct A chjious 
pleural effusion may develop The earlj sjTuptoras are thus lery 
variable , a persistent meffective cough may be complained of, or pain 
in the chest or arm may be first noted. The symptoms and signs 
are usually indistmgmshable from those of new growth of the lungs 
Ihe diagnosis is aided by the X ray examination and the deter* 
mination of the Wassermann reaction, which helps m the exclusion of 
an ancurjsm 

Treatment This is purely palliatiic m all malignant cases, as the 
prognosis is hopeless A simple tumour, such as o lipoma of the antenor 
mediastinum or a retrosternal goitre, can frequently be remo%ed 
surgically X ray treatment should be gi\ cn m cases of Ilodgkin s 
disease, leukaJinia or sarcoma The immediate response in sarcoma or 
Hodgkin’s disease is often good, but there is inei itably recurrence of the 
growth 

Cysts of the NedJastJmun 

A dermoid or a hjdatid cyst is occasionally met with (see also 
p 106) Treatment is surgical Mesothelial mcdiastm&I cysts arc 
not very uncommon They are also known os spring water cysts from 
the clear fluid they contam, or pericardial celomic cysts They probably 
arise from a fold m tlie advancing pleural ca%nty at the 15 mm embryo 
stage The fold is cut off and connective tissue laid down around it 
TJicy usually occur m the anterior mfvtioT mediastinum, and radio 
logically are seen as a rounded shadow m the cardio phrenic angle, on 
the right side Tlicy are easily removed surgically The differential 
diagnosis mcludes the following a fat pad in the cardio phrenic 
sulcus, a lipoma, a dermoid, a teratoma, a neurofibroma, a diaplirng 
matic hcmia, a bump of the nntcro mcsml portion of the diaphragm, a 
cardiac aneurysm, unilateral sacculated pericarditis, a hamartoma and 
primary or secondary carcinoma of tlic lung 

THE DIAPHRAGM 
Hiccough 
{Sitigulltu) 

Etiology Sudden diaphnigmatic contractions with rcOex closure of 
the glottis may be due to alimentary, nervous or renal causes 1 Ahnicn 
tary causes include Irritation of ilie oesophagus or stotnaih, ns by 
tobacco smoke and pungent articles of food, hiccough may also occur m 
association with dilatationjpf the stomadi. gastritis, cntcnti^ jicntonitis 
or intestinal obstruction 2 Kervous causes maylni central, sufli as a 
cer^ral tumour, meningitis, epilepsy, cnccphabtis Ictliargica or hysteria. 
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or peripheral, such as a reflex from a mediastmal tumour per 
effusion or diaphragmatic pleurisy 3 Renal causes, as m 
nep hritis or imiemia Tonic spasm of the diapliragm may be 
strychnine poisonmg tetanus hydrophobia or laryngismus strjc 
Treatment If possible the cause should be remo%ed Tht 
spasm may sometimes be abolished by holding the breath 
drinking a glass of water In severe cases it may be neces: 
prescribe sedati^ es such as phenobarbitone. I to 1 gr (30 to ( 
t_^s , or the hy’podermic mjection^f diaraorphm Eydrochloi 
(7 5 mg ) Isolation of the vapour from a capsule of amj 1 mtn 
prove suc cessful COj may be inlialed b3“breatiurig^zrand^ 
paper bag held tightly o\er the nose and mouth or 7% COj and < 
may be inhaled through a mask for 5 or 10 minutes The intra 
inj ection of 50 mg of clilorpromazme (Largactil) may cause an 
iate cessation oT hiccough The'pbrenie nerie'may be mjecte 
procame, or the effect of spraying the skin of the neck over the j: 
nerve mth ethyl chlonde may be tried if the condition is urn] 
as shown by X ray examination Sneezing, mduced by mhalin' 
or by ticklmg the nose with a feather, may be successful when 
methods ha^ e foiled 


Olaphiagmatlc Pleunsy 
This has been referred to on p 195 


Diaphragmatic Paralysis 

Etiology This may be due to central causes affecting the pi 
nuclei, such as poliomyebtis, a biemoiTliage or a tumour The pi 
nerve may be mvo\\ ed by neuritis or by pressure of a tumour or il 
be crushed or divided surgically, or after division ovulsed fro: 
diaphragmatic terminations 

Clmical Findings Xray examination will show the extei 
diaphragmatic movement One half may be completely paralyst 
which case the diaphragm on that side is usually raised or it may 
paradoxical movement on the affected side, nsmg with mspiratioi 
fallmg with expiration This is often associated with a mediai 
neoplasm 


Herma of the Diaphragm 
( Thoracic Stomach) 

Definition Protrusion of an abdominal vzscus, usually the ston 
through the diaphragm into the thoracic cavity 

Etiology Diaphragmatichermamaybetraumaticornon traun 

Sixteen per cent are traumatic The non traumatic ones are e 
congenital or acquired The congenital ones are usualfy due to ab! 
of a part of the diaphragm and are met with in mfants me 
traumatic ones are due usuallj to developmental dmphrn^ 
defects and show themselves later m life They are subdivided 

1 CEsophageal hiatus henun This may he a true hernia viUi a sa 

a false henna due to a congemtal short ccsophagus - tie 
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peritoneal hernia, the weakness of the diaphragm occurring at the 
site of the foramen of Bochdalek 8 Postero lateral diapliragmatic 
Iienua 4 Anterior herniation through the site of the foramen of 
Morgagni (see Fig 13) 

Clinical Fmdings The symptoms m infancj arecjanosis dyspncen 
and vomiting In adults the symptoms may be mistaken for those 
of peptic ulcer, cholecjstitis, cesophageal or mtestinal obstruction 
anccmia or coronary occlusion Strangulation of an intestinal diaplirag 
matic hernia may constitute a sui;pcal emergencj The anaimia is 
usually hypocliromic and microcytic Earache may be associated with 
hiatus hernia Ilicmatemesis may occur or the occult blood test on the 
feces be positive The diagnosis is established by a barium swallosi and 
meal, with the patient in tlie Trendelenburg position 

Treatment. Immediate surgical repair is required for diaphragmatic 
hernia m infants Bi adults small qmiptomless hemire require no 
treatment ith moderate sj-mptoms the diet should be bland, u ith 
small and frequent meals Neutralising substances are required for 
heartburn The patient should sleep uith the head of the bed raised on 
blocl s Phrenic crush is often very successful m quickly checking 
the bleeding causing anxnua and m relieving the coronarj type of pain 
For more severe types of hernia surgical repair is neccssarj 

Eventration of the Diaphragm 

Definition A bulging of the affected side of the diaphragm into 
the thorax 

Etiology The*e\ entration is probably due to a congemtal weakness 
of the diapliragm rather than to an affection of the phreme nerve , but 
m some cases there may be a birth injury of the phrenic ner\ e Acquired 
cases result from lesions of the phrenic nerve often due to pohomjehtis 
or after pneumonectomy 

Pathology The affected half of the diaphragm is thin, translucent 
and consists of fibrous tissue with a few muscle fibres The phrenic 
nerve on the affected side may be smoUcr than its fellow, but does not 
show evidence of neuritis In about 94% of cases tlie left side of the 
diaphragm is affected 

Chnical Findings The patient does not usually make nnj complaint 
pointing to a lesion of the diaphragm, but the signs found on examination 
may resemble those of a diaphragmatic hernia The lesion is diagnosed 
by X ray exammation, the affected side of the diaphragm may be at 
the level of the third costal cartiloge, and show paradoxical movement 

Treatment No special treatment is requirwl 

Paroijsmal Flutter of the Diaphragm 

This is a rare condition m which the symptoms resemble those of 
angina pectoris Screen examination shows rapid oscillations of one half 
of the diaphragm superimposed on somewhat jerk) movements 
sjTichronous with thoracic respiration Rapid relief has been recorded 
by spraying the skin of the neck oier the plircnic nene withelhjl 
chloride 



criAPTui in 

the CARDIO-VASCULAU system 

Introductory In this section nltcntion will be directwl to Uie 
pe^rdmm, heart, artenea and ^eins The indications for specjsJ 
mv^igalions Tnll be noted These include X ray eiaminations to 
determine the aize.jsliape, -position and mo% ements of the heart and 
aorta, electrocnrdioffmms, cardiac cafLcJensfltjon and nrpocardto 
graph} 


Hie X-ray Appearances of the Heart 
The size and outline of the heart shadow can be determined either 
by a teleradiogram or bj an orlbodiajpam In the fomier an X ray 
photograph is tahen with the tube at a distance of 2 metres (6 feet) from 
the patient, so that there is little distortion of the heart shadow M ith 
the orthodiagram a small beam of rays is moved round the outline of 
the heart, and its edge con thus be delineated with a pencil on the 
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screen or on paper The outline is drawn in expimllon and duruig the 
diastolic phase of cardiac actiMty A diagram showing the main 
features of a normal heart shadow is gitcn (see Fig U) X ray 
exnminntinas in the posteronntenor and oWitiue positions will «1 ujw 
alterations m the size and shape of the heart, of its cfismher* ard of the 
aorta Its' ill also res eal calcification of the heart, aorta or pencanlium 
and erosion of nbs bj the hj pertrophied intercostal arteries. In some 
cases of coarctation of the aorta 
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X-ray Kymography. This provides a record on a film of the move- 
ments of the heart and aorta. A grid, made of a lead plate, with narrow- 
horizontal slits equidistant from each other, is placed between the 
patient and the film. The grid moves slowly downwards during the 
exposure, which lasts 3 seconds. The heart outline appears on the film 
with a serrated edge, each serration corresponding with a beat of the 
heart. Diminution or absence of pulsations of a part of the heart, as 
may occur with a cardiac aneurysm, results in diminution or absence 
of serrations over the corresponding portion of the heart outline. 
Kymography appears of value chiefly in the diagnosis of a cardiac 
aneurysm or pericardial effusion, or in differentiating a pulsating 
mediastinal tmnoiir from an aortic aneurysm. 

The Normal Electrocardiogram. This is illustrated in Fig, 15. 
Tlie P wave is due to atrial Q'stole and constitutes the atrial complex. 



l-'io. 15. Kobual ExxCTBOCABDiooitAM (Lead IVli.Iefl 
arm electrode anteriorly, right arm electrode on right arm) 


QRST occur during ventricular s^tole and constitute the ventricular 
complex. Q and S arc often absent. T to P represents diastole. 

Angiocardiography. 45 to 60 ml. of 70% diodone are injected into 
the basilic vein in adults, and about SO to 80 ml. into the saphenous 
vein in children. Eight to ten X-ray exposures of the chest are made 
over about 8 seconds, beginning at the commencement of the injection. 
Postero-onterior and occasionally oblique views are taken. 
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THE PERICARDIUM 
Acute Fibrinous Pericarditis 
{Dry Peneardttu Plastic Pencarditia) 

Definition. Acute inflammation of the pencardinm wth httle or 
no fluid forroat ion " ^ — 

Etiology Varieties The chief varieties of pericarditis are rhe^nt 
J? pyogenic, tuberculous^ traumatic, secondarj^to m>beaJdial infarction,' 
.^dramic, and associated with adjacent mdlignantjesions A benign 
type IS also described complicating upper rSplratory infections, which 
occurs chicflj m j oung men It is sometimes met w ith in s carlet fe\ cr, 
menmgococcal meningitis, actmomjcosis undulant fever, primarj 
atypicalpneumonia, systemic lupus erythematosus, polyortentis nodosa 
and myveedema The exciting o rgaoisms_i nchidc tiie Sjrej}tocoeais 
pTieumomcB (p neumococcus), the streptococcus, the st aphylococc iTs. the 
Neissena gonorriiteae (gonocogcus), the Bad coh, the Salmonella ti/pki 
{B typhosus), and the My cobadenum tubercu losis 

Pathology A fibrmous exudate forms, which is localised or diffuse 
There may be a shaggy layer, givong a “ bread and butter ” effect A 
small serous exudate is not uncommon Evidence of an old healed 
lesion IS sometimes found at autopsy m the form of a thickened wlufc 
area or ‘ milk spot ” 

Clinical Findings If the patient is a child, he is frequently suffering 
from rheumatism or chorea , dry pericarditis in an adult may be due to 
any of the causes mentioned above, wherein in old age it is often a 
terminal event Pam is compla med of if th e inflanunation aff ects th e 
lower third of the pe ricardiu m which is supplied by The'phrenie nerv e, 
or“j ^3 be pleura is also , i nvolved It is locali sed to_tb e precordium, 
but at times raihares to the neck, arm or abdomen It is generally 
mtensified by breathin g, coughin g or movin g In some cases only 
slight discomfort or a dull ache is noticra 

On Examination The patient usually l ooks ill an d an xious, and he 
may be pale The tempera ture^jaised to about JlOll.1 ^ (88 3® C ), 
and the pulse ra te to 1 00 or 12Q _ Tlie chest Inspection A rapidly 
beating cardiac impulse is often seen Paipntion A “ to and f n?J* 
pericardia! friction mb may be felt Percussion Tlie carthac dulness 
is sometimes, but not always, eniaigcd, but such enlargement is not due 
to the pencarditis Auscultation Tlie diagnostic friction jmb is heard 
This is a “ to and fro ” rub, not quite synchronous with systole and 
diastole, and usually injensificd byp^suro of the stethoscope It may 
be very faint, or loud imd creaking (frruif de cuirncuf) and au^ble with 
out a stethoscope It m av be diffuse. orloc alisctLtoJlic base or nprx of 
the heart In some cascs^it is heard belter on deep inspjntion, or hen 
tbejiaUent.is sittings Purthcrrit is sometimes inconstant, licing heard 
at one examination, and not at the next The electrocardiogram usually 
shows an early elev atioo. o£.tIie S T segment whicli resumes the iso ** 
potential level m a few day s, and i s followed by inv crsion of the T w av c, . 
especially m lead I I 

Differential Diagnosis The pain must be distinguished from tliat 
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due to picunsy or to angina pectons Dry pericarditis is often a 
complication of coronary obstruction The rub has to be differentiated 
from pleuTO-pericardial or pleural friction, and from a double aortic 
murmur.^Vith pleu ro _pericardiaHriction the nib is generally heard at 
the left o_r r i ght b prd_er^MheJieari,~3rsnp ^earing y jt hfull inip frah^on. 
and returning yith expirati on ^\lth^gle^^aJ^^ctvon the nib maj 
disa ppear co mplet^y_^hen the breath fe lield.'^^Vitli a doiiblc^nortie, 
murmur the charac^istic features are the site and area of condutiion 
of^the murmur, the absence of pain, the blood pressu re readings and t£e 
cardino^enlargement., 

Course and Complications In the majority of coses the pericarditis 
resolves, without the formation of on effusion which can be detected 
chmcally In some instances a serous, htemorrhagic or purulent pen- 
cardial exudate develops Adherent pericardium is a bkely sequela 
Prognosis. Plus must vaiy with the cause, but pericarditis is 
always a serious condition, and if death docs not ensue, time alone will 
show what permanent damage will remain In chronic neplintis, 
peric arditisjs^sually a signal of impending deathj^ ' 

Treatment The patient must be kept strictly at rest in bed, !j mg 
nearly flat, or slightly propped up, or turned a little to one side or the 
other Ung me thyl sahej 1 (B 1* C ) should be oppbed on Imt dailj to 
the prtcor^um mrlicumatic cases Pain is rehe\ cd by the injection of 
morphin sulph l/Ctol/4gr (10 to 15 mg) or of pethidine bj drochlor 
iDUTing , or by pulv ipecac et opit 10 gr (0 0 G ) taken by mouth, for 
an adult, at night The treatment is that of the underlying cause In 
rheumatic cases a mixture containing Sod sahc>l 10 gr (0 C G }, sod 
bicarb 20 gr (1 2 G ), s)t aurant 30 m (2 ml ), nquom ad 1 fl oz 
(30 ml ) is given, 1 fl oz (30 ml ) t d s p c A careful watch should be 
kept os signs of collapse may occur Should tins happen, the salicylate 
mixture is discontinued and cardiac stimulants should be given such ns 
Coramme (nikethamide) 1 5 ml subcutaneously c\ cry 4 hours The 
diet should be fluid or scmi solid dunntr the acute stag e The patient 
miisl be kepf in bed'Tor at TensTc months after the temperature and 
pulse ha^e returned to normal, without sahcjlatcs being taken Sub 
scquentlj very limited walking exercise is allowed for 9 months, end no 
games should be plajed for 2 years 

Pericardial Effusion 

The following varieties may occur Clear • Sero fibrinous peri- 
carditis 1I> dropericardium 2" Purulent Pj opericardmm 8 
Haimorrhagic Haimopericardium Ilxmoseropericardium Ilffimo 
hydropencanhum 

Pericarditis wnlh Effusion 
(Sero Jibrtnous PertcardUts Seropencardium) 

Definition An inflammatorj serous pericardial exudate 
Etiology PcrirorflitIF>vitb 61111510®“ jru^^Jj^preceded by_^ncute 
fibrinous peri card itis, but m some cases, especially m children, it 
de^ops msidiousl} . 
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Pathology The fluid vanes in amount from 1 to 2 II oz. fSO to 
CO ml ) to 2 or 8 pmte (1 2 or 1 Slitre) It is jcllowish green m colour, 
clear or sbghtly turbid, specific gravitj about 1 0!8, and it clots on 
standing The pericardium is thicLened by & fibnnous exudate and tliere 
isjisually m yoca rdial degeneration 

Clinical Findings The patient is a child or an adult Usually 
there is a history of acute dry pericarditis, i n the couree of uhich t he 
effusion ^Hfiretl itarel^tbe pcncardtal effusion is discovered without 
such a history, the patient being a child, who is off colour, loolws pale 
and cotnphi^ of sho rtness of brea th The p atient with su ch an-eirusion 
complai n s joiefl y of dy s pno ea. a f^hng of distress or actual pain in th e 
prgcordiu m, and palpita tions Increasing medtastinaLprcssurejiiay 
r Suirin d ysph agi a, vomiting, hiccough. co ugh_or hoarseness due to 
rMurrenf larjmgeal paralysis Insomma is often a very CroublSome 
feature 

On Ezamtnaiton The patient is pale and the lip s Md_rars may be 
somewhat cyanoscd He is often restless 'and cannot lie fiat onTus 
haclCpwishin^o be propped up or turned on the lelt side The ^mca l 
veins may be distended . The chest Inspection There may be 
b^Sg'm the nraeordium . with dtmmished^e xpans ion on t h TtCft sid e 
of the _chgst Often n o card ia c impube is Msible, but a diffusel^VYC* 
may be.s ee n^ovcr the~tKif3,'~7oufth a ndTIf fjricftjntercostaljpacey 
Ulaphra^atie movement may be aBolishcd'or’ wakened on the left 
side. Palpation The c ardiac im pulse is feeble or absent Pencardia l 
fnctiOD if previously present, disappears (Zdema o fjhe chest wa il 
OTer.the-Pr-eoo rdium may be demonstrated b y pitting on pressurC 
Percussion The area andj n teDsit^ Of the ^rdiac dulness are increased 
It IS described as pear shaped with the upwards i he upper /eveJ 
of dulness may alter with the patient in the erect and recumbent 
positions The dulness _ob Ii terates the norm al area _ of nulmonarv 
resonance in the cardio-phrenic angle, at the fifth right space, nwr the 
sternurh (Hold’s sign)" "On tGe"lcft side the dulness may exten3 out 
to the axilla Auscultation The heart sounds become progressively 
weaker as the effusion increases A f nction nib, i LprenousJ^prrg^t. 
disapp^rs , altliough it may remain atthcbase.or be audible m the erect, 
Eufnot in the recumbent position The apex of tlie heart, as judged by 
the intensity of the heart sounds, hes internal to, and usually abo^ c the 
apex oftbe cardiac dulness Thclungs The pressure of the pencardial 
effusion, especially if locahsed to the postetior partTofl be p encardial 
saci may gise^se'to spxinl signs'^ Thus a small area of duln^ may be 
found near the inferior angle of the leftscapiila'mth'l bTon^iial fi rmOimg 
bronchophony and wluspenng pectoriloquy (Dam b er ger’s or Ewa rt’s 
The pulse is usually rapid^ amfirmay increase“iri~forct^tli 
Tx^ation and weaken with inspiration {pulsus paradoxus) Owdiitt 
t amponade is the term applied to circulatory failu re d ue to rtse^of 
miranprirardial nrcssurc ~ine >cnou3 pre ssure ris es. fliT blood p res^rg 
falls, the pulse ra~te'n^e" s~ and therys^^ripheraly nsocon^ichop. The 
blood uyi'iAiiy ^hbws a Icucocytosis An X*Tay examination will 
generanyreTcaTS^Hamctoiiticshadow of the effusion This is globular 
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m the recumbent position and pynform irhen the patient is erect 
With a dilated heart the shad o^r remmn sjir actically unaltered in shape 
witli changejpX posture The absence of normal pulsaTionris'shov^bv 
X'ray kymography 

Differential Diagnosis A pericardia! effusion may be mistaken for 
a dilated heart or for a l eft-sided pleural effusion In dilatation of the 
heart~tbe*aT>Kg beat ?s__usualiv p ajpaHej ^i^ough ireak Tlie dulne$s 
oyer th e heart is not s o ston y _ in ^c haracter, ' ^d l{ ot^*s si gn is not 
{^e sent~ "TKe shape the dulness is also different, the upper'^order 
being more flat and at a lower !e\cl The heart soimds ar c more 
distmctl> heard , pressure signs are not found b^md at tlTeTeft~b^e, 
and t /le X raj sliadow differs, os described above If a cardiac catheter 
IS inserted mto the right atrium X raj examination will show that its 
tip does not extend to the edge of the shadow cast by the heart and 
pericardial effusion I\ ith a left sided pleural. ef fusionJth e_hcart is 
displaced jQEardtJhe_rjgKt, the hc^ sounds are clear, and, unless tTIc 
fluid xs loculated, the signs of flmd^irc lound at the left base behind 
X ray examination will also serve to differentiate 

Course and Complications With recovery the fluid absorbs a nd 
adhesio ns re mau^between the lasers of the pericardium The rale of 
absorption varies, from a few dajs to several weeks Reappearance 
of the friction rul^is an indication that this has taken place, and 
pam maj or" may not recur In some instances the fluid becomes 
purulent 

Prognosis A pericardial effusion is alwajs a serious event, the 
immediate prognosis v aiymg with Uic underlying cause ^’EaTvCTlTrihc 
in fci^tip u&Jcvcrsjccoveryj usinllv oceu rs.i>ut m severe septic infections 
a pericardial effusion is generally tlie herald of death 

Treatment The general treatment is os for acute fibrinous 
pericarditis Special treatment involv es paracentesis of the pericardium 
This should not be lightly undertaken as the results are verj uiscouxag 
mg It may be necessarj if the effusio n increases and sertousb 
emb arrasses the he art’s^nction, as shown by incrctsing rapidi ty a nd 
weak ness oflthc- PuIsc. g reater dyspncca and restlessness, or if p im 
is suspected Procame, 1 ml of a 2% 6oIutioh,'s'Kould be Ihjccl^ In the 
JfourtlLlcffLspace close to_the edge, of the sternum, ot l melt (2 5 cm ) 
external to it, m order to avoid the internal mammarj arlcrj , until the 
f^ricardmmls pierced, when the fluid can be withdrawn mto the synnge 
A fine trocar and cannula are then inserted, and the fluid allowed to 
dram awaj If, howev er, pericardial friction is audible at tlus site, the 
puncture should be made m th^^igle between the xiphoid process and 
the left costal cartilages, the ii^ic^hcn~bcmg passed upnards and 
backwards at an angle of ^ to the skm^ until the pericardium is pierced 
Alternatively the neetUe mn} he ins^ed in_thc fiWi or sixth left_space 
just medial to the*Tcft bord^ of th^ pericardinl_d^lness A loailatcd 
posterior pericardial effusion maj be aspirated from the back The left 
nnn is brought forward ^nd the needle is mserted m the seventh or 
eighth le ft sp ace in the mid seapula^lmc, to n depth of 2 or 8 
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H> dropencardium 

Definftfon. A transudate of fluid mto the pericardium. 

Etiology Hydropericardmm is most frequently associated witi 
heart failure or chro nic nephritis Rarely ,t is due to mediastinal 
venous obstructi on ffSB-cnt^Ica Ivmph nodes, new growtiis or 
aneurysm, or to the' sev ere cachexia of leuhTmia or of ben ben 

Pathology The 11153 is clear, pale, of low specific grant} (about 
1 012) and contams less than 3% of protein 

Clinical Fmdmgs The svmptoms are usuaUy mashed by those of 
the pnmaiy condition A considerable amount of fluid may accumulate 
svithout definite sjTiiptoms, as there is no preliminarj stage of pencarchal 
friction and the rate of output of the transudate is slow The phjsical 
signs correspond with those described for sero fibrinous pericarditis 
There is usually ccdema in other parts of the bod> 

Treatment It is rarelj necessarj to tap the pericardium, and the 
treatment ts th&t appropriate to the causative conditiaa 


Punilent Pericarditis 
(Pffopeneardium) 

Definition Pus m the pericardium 

Etiology Purulent pericarditis is usually a c omplication ofm tcmia . 
especially when there is wteom^hlis, or it is associated with 
tuberculosis or new growths of the pericardium An cmnvcma o r 
pulmonary abscess roav lead to durect spread of infection to the 
pericardium Tuberculous pericarditis is usually secondary to mecli 
astmal lymph node tuberculosis 

riirucal Findings In addition to the symptoms and signs of 
sero'fibrmous pericarditis, the temperature shows marked diurnal 
variations, the pulse is more rapid, and sweats or rigors may occur 
There is generally a leucocytosis of o^er 12,000 per cram In rare 
cases the patient is afebrile 

Differential Diagnosis. The nature of the fluid can only be 
determined by exploratory puncture 

Course and Corapheaffons The disease is usually rapidly fatal, 
but the course ma\ be very prolonged in tuberculous infections, and 
there may be calcification of the pencardium The flmd may rupture 
through to tlie left pleura, with empyema formation 

Prognosis This is very grave Some cases of tuberculous py open 
cardium undergo a spontaneous cure 

Treatment The pericardial sac should be aspirated the needle 
being inserted between the -uphold process and the left costal cartilages, 
m o^er to avoid infecting the pleura A course of pcniailm should now 
be gisen, 600,000 umts of a procaine preparation CNcry 12 hours, 
mtramuscularlj , for 3 to 4 weeks If the patient’s general conation 
permits, and the fluid is not tuberculous, the pencardium should be 
drained surgically 
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H2emoperlcardium 

Definition Blood m the pcncardinm 

Etiology The blood enters the perjcardmm from rupture of the 
heart, coronary artery or mtrapenc^ ial portion of the aorta " ~ The 
cardjacleak may f&ult'from an infarct, an aneurysm of the heart, or 
it may be due to external trauma or to a perforating oesophageal wound- 
Hsemopericardmm is a rare occurrence in purpura or scurvy 

Clinical Fmdings The patient suddenly dies 


Hzemoseropericardium 

Definition An inflammatory serous pericardial exudate, containing 
blood 

Etiology Hsemoseropericardium is usually due to malignant 
disease or tuberculosis of the pericardium 

Clinical Findings These closely resemble the findings m sero* 
fibnnous pericarditis 


Defimtion 

Etiology 

failure 


Hxmohydropeii^rdium 
A pericardial transudate/^ntaining blood 
Hcemohydropericardiura is ushj^y associated snth heart 


Calcified Pericardium 


This may be a sequela of acute inflammatory pericarditis cspccmllj 
pyopericardium, or of a chrome pericardial effusion It is usually 
discovered by X ray exammation It may cause no symptoms, or result 
in cardiac distress 


Pyopneumopericardium 
Definition Gas and pus in the pericardium 
Etiology The gas may come from \arious sources, such as 
1 The extenor In trauma from wounds or by operation on the 
pericardium 2 The lungs In tuberculosis, circmoma, gangrene 
or pyopneumothorax -^8 The abdomen In subphrcnic abscess 4 The 
ccsophagus ^\Ith an ulcerating growth 6 Gas produemg organisms 
m a pericardial effusion This is generally a post-mortem ei ent 
Pathology A purulent exudate is present 

Clinical Fmdings The patient may complain of sudden pnccordm) 
pain, but at times the onset is insidious 

On Examxncdion Typical signs depend upon the presence of gas and 
fluid in the pericardium There is ao area of hypecresonance oyer_the 
pracordium, which may mo^e with alteration in the position of_the 
patient On auscultation a loud churning sound is heard 

Differential Diagnosis If gas alone is present, it mav be loculated 
behind the heart and cause no definite signs ^Vhen in front of the heart 
tlie hyperresonance may suggest acute mtcrstitial emphysema which 
has spread to the anterior raediastmura An X ray exammation will 
establish the diagnosus, the outline of the pericardium standmg out 
os a definite Ime, with a translucent space between it end the heart 
shadow 
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Trealmtnt. This is similar to that desonbad for acute sero-fibrmt 
pericarditis The air may he aUowed to escape through a needle 
there is severe cardiac distress 

Pneumopencardium 

This may compheate artiTtciol pneumothorax treatment, and 
probabl} due to a congenital pleuro pericardial commumcation 

Adherent Pericardium 

Definition Adhesions between the lasers of the pericardium, 
between the pericardium and surroundmg structures 

Etiology Non-constricti\e adherent pencardium is usualK a sequ 
of acute pericarditis Themajon^ ^fcasesarethereforerheu&itic, ti 
mmority bemg caused bj t ^rcu losis, sepsis, cardiac infarctionTtraum 
mahgnant disease and polyserositis (Concato’s disease) 

PatboJog> There are four varieties } Adhesions are prese; 
between the visceral and parietal pericardial layers 2 The adhesioi 
also extend loosely outwards to the diaphragm, chest wall and plcm 
{pertcardtUs tnUma H exfmia) 8 The pericardium becomes sol 
and thick or even calcified 4 There is also-thjckenmg of the medi; 
stmal connecti\e tissue (chronic mduralive mediastmo pericarditis 
The last two varieties are called constrictrve pericarditis They unpec 
the cardiac output and obstruct the venous infiow The heart is n( 
grossly enlarged unless valvular disease or hypertension is present 

ntntgaf Fin ding s Unless there is constrictu*e pericarditis tl 
adhesions usu'ill\ give rise to no symptoms Broadbent’s sign indicate 
extra pericardial adhesions to the chest wall and diaphragm Systoli 
retraction is seen m the tenth or eleventh space befund, on tlie left sid 
m the scapular angle line No special treatment is”required unles 
constrictive pericarditis is'prcsent 

Chronic Constrictive Pericarditis 
(Pick's Dtsaise) 

Etiology. Rheumatism is not a cause The majority of cases at 
due to tuberculosis^ few ore due to sepsis and m others the cause i 
not known. 

Pathology Pick m Germany described pencarditic pseudocirrhosi 
of the hver m 1898 A similar condition was described by Chev^rs a 
Guy’s Hospital m 1842 There is pericarditisf*enlargement of theHiver 
perihepatitis ‘and ascites*^ 

Clinical Fmdings The patient complains of shortness of breath 
swellmg of the abdomen and of the legs 

' — On L'ja/^T/iaiion The u p^TKalf ot the body is often thin , but the 
abdomen is very swollen The cery it^ venous pre^ure Ts raised, the 
liver 13 enlarged, there is a scites ced ema of_the legs The pulse is 
small and "may weedeen durmg mspiration and become stronger_witl 
(pulfos paradoxus) here ~i3~ pen ^eral vasosgnstoc^ 

withpallo^cyanosis and coldness of the extremities The blood pressure 
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« usu ally lo w The heart is often not enlarged or only moderately so, 
an<r^«ray examina tion of the heart shows dtmmished_pulsation 
Calwfication of the pencardium is seen in some cases The electro- 
cardiogram shows low \oltage curves with flat or slightly inverted T 
waves 

Treatment Pericardial resection is mdicated to relieve the com- 
pression of the heart and great veins Before operation a pleural 
effusion should be aspirated, ascites topped and mersalyl given The 
operation, however, should not be deferred until there is do asatic fluid 
In carefully selected cases a cure may be expected in about 50%, but 
the operative mortality is about 10% 

New Growths and Cysts of the Pericardium 
The pericardium may be invaded by an endothehoms of the pleura, 
by spread of carcinoma or by a primary sarcoma A hydatid cyst 
sometimes develops in the pcncetdium and a dermoid c>8t of the 
mediastinum may rupture into lU 


THE NEURO-MYOCARDIUM 
Disorders of Rate and Rhythm 

Introductory. NbrmaUy the impulses for the heart beat arise in 
tlic sino atrial node m the nght atnum, whence waves of excitation 
spread over both atria to the 8tno^ntricular.4iodc,^ituated at the 
posterior and nght edge of the atnal septum The impulse then spreads 
to the V entricles along tlie bundle of His The S A node is under a 
double nervous control, the sympathetic accclervtmg and the vagus 
retarding the output of stimuli Normal cardiac actinty is therefore a 
sinus rhythm. Cardiac irregularities may be due to 1 Smm disorders 
"^Sunple tachycardia 'TSunpIebrodvcardiaandsinusarrhy^hraia. 2 In- 
creased muscula r imtabihty Paroxysmal tachycardia Premature 
systoles v<Atr7nnniFillation '•Atrial flutter Ventricular flbnllation 
S Dimi nished conductiv ity Heart block 4 D efective . contractibihty . 
- Pulsus altemans 5 Disturbed diastolic filling Pulsus paradoxus 
These varieties wnll now be briefly considered 

Simple Tachycardia 

Etiology, Simple tachy cardis may result from div erse causes, such 
as e xerci se, emotion, f^ers, hyperthyroidism, chronic infections, antcmia, 
hiBmoirhage, alcohol, conJile, atropine, tea, coffee, tobacco and thyroid 
extract It may be due to a nse of pressure m the right atnum causing 
a release of vagal tone, or to stimulation of the pacemaker in the heart 

Clinical Fmdmgs The pulse rate at rest is usually between 00, and 
120, and a fter exercise it may nsc to ISO or 180, taking long er tl ian 
2 minutes To^^tunVto itT'rcsting rata In such a case the exercise 
tolerance is considered Talr, moderate or poor, according to the pulse 
figures and the distress engendered by the test In other mstanccs there 
are attacks of palpitations, during which tlic patient is conscious of the 

BunoaVt KKoicnix. S 
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heart’s action Throbbms may be fdt m the neck, and there mo> be 
giddmess or buzrmg m the cars A sense of pnccordial distress or pam 
may also be noticed 

On ExamxnaUon There is usually no cardiac enlargement A soft 
^ sjstolic murmur, j^ard at Uie apex or base, may accompany Uie^firsl 
sound 

Treatment Digitalis is not usually of value unless an organic 
cardiac lesion is present ^P benobarbito ne J gr (80 mg ) t d s is often 
helpful A search should always be made for an underlying cause, such 
as a septic focus, pulmonary tuberculosis or hyperthyroidism 

The Effort Syndrome 

(Do Costa's Syndrome Cardtao Neurosts Disorderly Action of 
^ Heart DAH Soldier's Heart Neuro^reulaiory AsVienxa) 

Etiology This syndrome is a frequent occurrence ui wartime 
amongst untramable or imperfectly framed soldiers In civilian life 
it IS said to be more common m women and it also occurs m children 
Various views are held as to its nature vl That it is a neurosis 2 That 
i t_is due to chronic sepsis 8 That it results from over smoking 4 
That it is the product of effort and poor phj’sique It is unlikely that 
effort alone will cause it, and the symptoms do not resemble those 
produced by strenuous exercise in a bealtiiy person In the majority of 
cases there is a mental background of fear, anxiety or a compensation 
neurosis, and the physical condition is often poor 

Clinical Findings The patient is usually a young adult who com- 
plains of breathlessness, sighing, palpitations, fatigue, sweating nervous- 
ness, dizziness, and left inframammary pain 

On Examination No signs of organic disease are found Tlie 
physique is often poor, there is vasomotor spasm of the extremities as 
evidenced by cold or bluish red hands and feet, and abnormal sweating 
IS seen ui the axilla and on the hands and feet. The heart The apex 
beat may be forcible but there is usually no cardiac enlargement The 
heart sounds are normal, but the first sound may be accentuated if 
there is tachycardia A short soft systolic murmur may be heard at 
the apex or base The average restmg pulse rate is between SOand 100 
The blood pressure is waaSy tsormel The esxrase taJersace assy he 
impaired, but is often normal 

Differential Diagnosis Sudi conditions as rheumatic carditis, early 
mitral stenosis, thyrotoxicosis, pulmonary tuberculosis, ^plcunsj, 
,^angma pectoris, hypogl>casmta and mflluigcnng must be excluded A 
carefullj taken history will indicate the correct diagnosis in the majority 
of cases and this is confirmed by the characteristic symptoms and signs 
Prognosis This is unfavourable, only about 25% of soldiers sufftrmg 
from the syndrome caHTie rendered fit for full military duties Medical 
boards should not enlist neurotics, who will never make efilaent soldiers 
Treatment WTien soldiers are so enlisted, hoircvcr, an attempt 
should be made to improve their condition Properl> graduated 
exercises _?bould be first given to increase the cardiorespiratory 
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elBeiency The patient should be infonned of the nature of his complaint 
and treated as a psychoneurotic 

Simple Bradycardia 

Etiology Simple bradycardia may be due to vagotonia occurring 
dunng convalescence from severe illnesses such as influenza or typhoid 
fever It is also met with in association with starvation, nervous 
exhaustion, cerebral abscess, tumour or hfcmorrhage, meningitis 
myxcedema jaimdice unemia vaso vagal attacks overdosage of 
digitalis and at times with myocardial degeneration Irritation of the 
vagus by a mediastmal tumour may also cause bradycardia 
Physiological bradycardia is met with in tall athletes, m adolescence, 
and old age 

Clinical Findings The apex rate vanes between 40 and CO The 
electrocardiogram shows no evidence of heart block 

TreatmenL No special treatment is required beyond that indicated 
for the imderlyrng condition 


Sinus Arrhythmia 

(PAysiologteal or Juvaitle Cardiac Irrcgulaniy) 

Etiology Smus arrhythmia is met with in y oung people and during 
convalescence from febrile illnesses It is due to altmtion of vagal 
tone witli r^piration and indicates that tlie impulse for t he heart bcj^t 
arises_m the smojitnaljiode 

Clinical Findings The patient is usually a young adult Smus 
arrhythmia generally causes no symptoms but when discovered it may 
b* mistaken for some serious cardiac irregularity The pulse rate is 
found to slow during expiration and quickenjlunng inspiration This 
may occur'^eriodtcally and only be detected when the patient is asked 
to breathe slowly and deeply The irregularity disappears when the 
heart beat s ra pidly , os after ex ercise fhe clcctiocardiogram shows 
that the alteration is due to variations in the length of diastole 

Treatment Smus arrhythmia m itself is of no pathological import, 
and tec^uites no treatment^ but it may be associated with all varieties 
of heart disease 




1 Paroxysmal Tachycardia 
The follomng varieties are desenbed 1 Simple paroxysmal 
tachycardia 2 Nodal tachycardia 8 Ventricular tachycardia 4 
Paroxysms of atnal flutter 5 Paroxysms of atrmi flbnllation 


7 ^ Simple Paroxysmal Tachycardia 
Etiology Tlie paroxysms cf tachycardia are probably due to 
impulse s arising at a new focus in the atnum constituting a regul ar 
seri S^ p remature systo l e s a>ome cases are associated with pregnancy, 
otli^ remit during pregnancy Exertion emotion or flatulence may 
mduce an attack. 
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Qlnfcal Findings The patient complains of periodical attacks of 
p^pitatwns, -which may be accompanied by faintness, djspncea and 
pnecor^ial distress 

On Examination The patient may be pale, somewhat cyanosed 
i-' and sweatmg The aj?e^ and pulse rate vary usually between I4Q and 
^ The rhjjhm is regular and the rate is hot sloped oTiringdoiYn 
The systohe blood pressure falls and the output from t he heart is 
dumn^ed In sever e cases s i gns of cardiac d ecompensation are c\ id^, 
s^ as" dilatation of t^ h^ar t, ced enan of th e lungs and legs, and engorge- 
ment of the Imr The electrocardiogram shows a rapid re gular rhythm , 
with normal vwi^cular_eomplcxes The ^waveIiC^tenjnvcrtc3~in 
leads n and IH and modified anJead I 

Differential Diagnosis The sudden onset and cessat ion an d the 
constancy of t he rate with exercis e, test and change_of posture diffcren 
tiate it from simple tachy card ia The engorgement of the liver may 
suggest an abdominal lesion, or the signs at Uie bases of the lungs may 
simulate pneumoma The history, signs, and electrocardiogram estab- 
hsh the diagnosis 

Course and CompUeations The attack lasts from a few minutes 
to two weeks and then stops abruptly Blindness and epileptiform 
convulsions may occur temporonly Death during an attack has been 
recorded in a few cases 

Treatment The following devices may be employed to abort the 
attack Holding the breath, stoopmg down and breathing deeply, 
pressure over bnc~cSbfid sinus but not over both at the same time, 
pressure on the eyeballs, a tight abdominol binder, ice applied to the 
prieeordium, swallowing a hard article of food sucli as a crust of bread, 
or the induction of vomiting by faucial irritation CholmeTgic_<^gs 
such as methacholin chlond (Jlccholyl chloride) 10_to 25 mg , may be 
injected'lubcutancously or a carbachdl tab 2 mg , token by mouth 
if vomitmg^S'ffication or faintness is produced by the drug atropin 
sulph 1/100 gr {0 6 mg ) should be injected mtrav cnously If the par 
o-^m persists qiiinidine should be given ns for atrial fibnlJation later, 
qumidme 3 gr {0 2 G ) may be taken daily to prev ent attacks 

2> Nodal Tachycardia 

Foroicysms of premature systoles arise id Uie A-V node, resulting 
often in a simultaneous contraction of the atria and v entricles In the 
electroc^iogram the P-R interv *il may be shortened and the P_Mnv e 
inverted, or the_P and R wav es arc fusetl, or the pjvav e mayioUon the 
R wav e The chmeal picture and treatment resemble those of simple 
paroxysmal tachycardia 

Ventricular Tachycardia 

This 13 a rare condition due to a regular sequence of premature 
ventncular systoles The ventricles may contract 180 times a minute, 
while the atnal rate remains at about SO It is usually associated 
mth severe_myqcardial damage, corona^ occlusion or gross digitalis 
poisomng The clinical features closely resemble those of the other 
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varieties of simple paroxysmal tachycardia, but the ^ cntncular beats 
are often slightly irregular T^tmcnt consistsun-gi^ing quinidme 
V.6 gr (OJ) G ) by mouth e^ery 2 hours u p to a total of 40 gr {2 0 G ) m 
a_day Sfcmatively Pronestyl ( procaine am ide.lndrocblondel can be 
given b y mout h, if the patient can si^allow, the dose being, tjablcts 
(0 25 G each), follow ed by_5 tahlcts_e\e r^ 4 to C ho ur? u ntil the pat 
oxjsm stops For aery urgent cases an intraacnous injection can be 
given slowly, not more than 1 ml (100 mg ) per minute, up to a total of 
10 ml The blood pressure should be taken in the other arm during the 
injection, and if it falls unduly, the injection should be stopped 
Pronestyl is probably successful in restoring a normal rhj thm in over 
50% of cases la some cases it may lead to Icucopenia Digitahs 
should not be given 


Paroxysms of Atnal Flutter 

This is a common cause of paroxysmal tachycardia The apex and 
pulse rate are about 160. the rate is uninfluenced b> posture and the 
rhythm is usually regular Tlie atnal rate is about 200 to 300 Diagno 
sis is established hy means of the electrocardiogram The treatment is 
as for atrial flutter 

; Parox>'sm8 of Atnal Fibrillation 
The apex and pulse show the typical irregularity of atnal fibrillation 
and the electrocardiogram confirms the diagnosis Tlic treatment 
consists m the administration of qumidine os for otnal flbnllation 

t; Premature Systoles 
{Ectopte Beats) 

Definition Interpdation on the normal sinus rhj’thm otpremature 
contractions arising at somejother focus in the heart thanjthe sino 
atriaLnode. 

Etiology. Premature systoles are believed to be due to undue 
excitabihty^f the atniun, A^Vlnodc or ventncle They ore commonly 
met with in middle age, assoc iated 'nitU myocardial degener^ion In 
young people they may occur without any ^dence of cardio-vascular 
lesions They may be associated with oversmoking, neurasthenia^ p reg 
nancy. the_admmistrat>on of digitalis or aconite or coal-gas poisonmg 
r*lherearetiijec main Varieties atnal no'daland \cntncular In about 
70 % of cases they are ventnciilar m origin 
5. dmi'cal^ihdings Thc'^aticnt'maj be^uite unaware of any cardiac 

irregularity, or he maj be conscious of a pause in the cardiac rhj tlim, 

as if the heart had missed a beat This is particularly noticeable when 

the patient is in bed He may also complain of palpitations 

On Fzaminalion The pulse may eitlicr show a pause due to the 
nremature bcatjieing of msuifiaent force to reach the wrist (inter 

mitteni riutsc) ^ a weak beat ma> be 'feir~<5n listening o\cr the apex 

a premature and veak conrraction uiH tie heard at the moment that 

the beat is niissjng_or ^scak af'tlie WTibt An occasional premoture 
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contraction may occur, or they may be frequent, causing a gross 
irreguJarity PuhushgrmtnKa, a-hich may be met with in ovcrdmace 
'tSJjatalis, consis t of coupled be ats due to p reS^tdre svitoles ~Th? 
electrocardiogram wiUlhow typical curves and indicate the site of the 
irregularity 

DlffercnlM DiagnosU. Premature systoles must be diagnosed 
from heart block or a slow atnal abnllation In heart Hock, when 
the pauM IS felt at the wnst, there is silen ce on auscultation over tEe 
apa^ .t-r emature systo le3_are _usuaUv_dim uiwhed' ,n frfqiTrriiy er 
abolished by exercise, h ut with a slow flbrDlationjt may* be impoKiible 
to establish the dia ^osis -without an electrocar^ ingP«n, 

Prognosis. Premature systoles can usually be disregarded m j oung 
people Later m life, especially if there is evidence of cardio.vascular 
degeneration, they are generally mdicative of myocardial degeneration. 

Treatment. Young people should be assured that there is no 
cause for worry The patient should not smoke Qumidme S gr (0 2 G ) 
t ^ will often ensure a regular rhythm tf there is real distress, 
particularly at night, ammon brom m doses of 5 to 10 gr (0 S to 0 6 G } 
should he given 1 1 d 


^ V Atnal Fibrillation 

Definition A condition characterised by flickenng atnal contrsc- 
fjons of a peculiar type, with an irr^ular ventncular response 

Etiology Atnal fibrillation may be asst>ciate d with infections, 
especially with rheumatism^ and less fregunitly with sc arlet fever, v/ 
dipMhena i nfluen 2 a_and pneumonia B titr^ stepps is is often lEsociated y 
^th fibnllatioa a ncTit may occur m as^Satipn wild an atna i.septe l / 
de?ref~XaEer*iirizfe it may be met with in isc^nuc heart dise ase andy* 
in tumours of the heart or lungs It may occur oho in Graves’~Hisease 
and m hypertensive heart disease*/ 

Pathology Prmzraetal sajs there are two types of atnal contraction 
seen m experimental atnal fibrillation, (a) mmute irregular and localised 
contractions, and (&) large rhythmic contractions passing across the 
atnum at a rate of 400 to 600 a minute 

Clinical Findings The disturbance produced vanes with the 
frequency of ventncular contractions If there is a slow fibnilation 
there may be no subjective symptoms, but when the ventnde contracts 
rapidly, cardiac decompensation usually ensues The pat^t may 
complain of palpitationsf or of prccordial As^omfort, dys pnoea a nd 
swellingjatthT^remitiei'^ ~ ~ 

On Examxnation The patient may or may not be dyspnede at rest 
or on slight exertion, accordmg to the degree of heart failure present 
The presystohe murmur of mitral stenosis disappears with the onset of 
fibrillation if the heart is beating slowly The ^ythm js character- 
istically comp letel y irregular , the beaB^o varying m mtensity, so that 
many of the ventricular contractions fail to cause a pulse at the wrist. 
The pulse This is completel y irre^ly, and its rate is usu alIy_s1oyer 
than that oMhe ven&icte Records of pulse rates are therefore quite 
valueless m determining the rate of the heart The lungs, liver, abdomen 
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and extremities may sliow_signs_of ymc ms stasis and^oeiJema. The 
electro c^iogram is ty pical , the P wttyei_OTe o'^ent* a nd rep laced 
^byj'^vraves, and the ycntricular^complexes are_irreguiar_ innate and 
degree^ 

Differential Diagnosis. Atrial fibrillation can usually be readily 
diagnosed by examination of the heart and pulse. Without a tracing, 
dow fibrillation is difficult to differentiate from premature systoles. 

Course and Complications. Atrial fibrillation may occur in parox* 
ysms, the normal rhythm bdng restored spontxmeouslj'from'time'to 
tlmeT' In other cases, and despite treatment, it persists for indefinite 
periods, or the normal rhythm may be quickly restored by adequate 
treatment. Complications in cl ude^ ^ngestive heart failure^’^^d 
systemic embolus formatiorw^ The latter is especially h'^able to follow 
restoration to~ noiroal rhythm by the administration of quinidine, a 
portion of clot being detached from the left atrium. The main arterial 
supply to a Umb may be obstructed, with severe pain. The limb 
becomes cold and blue, and gangrene may supervene. 

Prognosis. This always grave, although a patient may live for 
over 10 years with atrial fibrillation. 

Treatment Dig italis is usually prescribed os tablets of the powdered 
leaf or as digo^m For a patient who is not serioiisly il l tab, dig ital. 
prgp._8.gr. (0*2 G.) may_be.gi ven t.i.d. on the first d ay , 2'g r. f6‘12'^.) 
t.i.d. on t he second .day, and 1 to 4 gr. fCO to 80 rog.) t.i.d. subseqaently. 
In cases of urgency ^goxin 6houldT>e^veh"6raIly“orinffSvcrrously. 
The oral tablets contain 0*25 mg. The initial oral dose is 1*5 mg. for a 
^tient weighin g 10 stoD« (05 kg.) or over, and 1 to 1*25 m^for Ji ghte r 
Orients . S ix hours later 0*25 mg .~w given, and this » repeate^every 
6 hours until the ventricular rate falls toTD or 80r, ~3ubsgquehtly a 
mainte nance dose of 0*25 m g . once or twice a day ro^ be required . In 
very~uigent cases an intravenous injection of 1 mg. ofdjgmatican be 
given. 0*5 mg. is put up in 1 mL of 80% oIcoboL This is diluted with 
nine times its volume of sterile saline and injected slowly. Two hours 
later 0*25 mg. of digoxin can be given by mouth. Symptoms of over- 
dosage of digitalis are undu e slo wing of tbe_ ap ex rate (below CO) , coupling 
of beats due to a rcgular.se^uence of prcmat ure^ sys toles, the o nset of 
pul^s altemans, di minution in the output of urine, and yonuting. 
Vomiting at^Ee onset of the treatment is usually due to congestion of 
the gastric mucosa, and not to the digitalis. The urinary output should 
always be measured while the patient is taking large doses of digitalis. 
In desperate cases strophmithi n-K 1/200 gr.^fo.-a mg.) or ouabaine (a 
preparation of G-strdphanthin) 1 /240 gr. (0*25 m g.).should_be.injected 
intravenously. . 

Use of Quinidine. Tins may be given in selected cases, with 
the object of restoring normal rhythm. The main contra-indications t o 
the use o f quinidine are myocanlial degenera tion, a liistory of recent 
emb olus, heart failtwe or hcart-bloclg. 'ihe most suitable cas« are 
those which are infiammatory in type and recent in origin, or those 
occurring in association with hyperthyroidism. It is usually considered 
inadvisable to administer digitalis and quinidine simultaneously. The 
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patient must be kept m bed A test dose of 8 ot (02a) of tab 
guimdme sulph,is_g iyen If no toiaanie sy m ptoms ap pear^ such as 
Sjreatmg ^nausea, vo miting^ diarrh oea, abdommal p ain, a BmylnfTniffrpm 
rash, dimness oflMsiopj or se\e r e headache, the admmistration be 
proceeded with On the next day,_6_gr. (0 4_G ) quin idine are given 
every_3_hours for 4 dose s, and the day after Cg r (0 4 G ) quimdine ore 
given three hourly for 5 doses. This may be coatmuSl foranother 4 
days The pulse, and if feasible, the apex should be examined before cadi 
dose IS given and if found regular, the qmmdme should be discontmued. 
The occurrence of frequent pregiature sy stoles is also a n indi cation f or 
omittmg the drug If a regular rhj'thm is not restored at the end of a 
week on the above dosage, the qumidme will probably have no effect, 
and should be stopped In cases in which the normal rhythm has been 
restored it may be necessary to gi\ c a dailj dose of 5 gr (0 3 G ) for long 
periods TOien artenal embolism occurs, the artery should be imme- 
diately incised and the clot removed 

Atnal Flutter 

Definition A condition characterised by rapid and regular atnal 
contractions of a peculiar nature, and almost invariably accompanied 
by heart block 

Ehology Atnal flutter is usually associated with mjocardial 
degeneration and arteriosclerosis, much less frequent!) with mfectire 
diseases or with thyrotoxicosis 

Pathology Prinzmetal lias shown tliat flutter depends upon on 
imtable atnal focus The atnal rate is about 2C0 to 330 contractions 
a mmute and the ventncle usually contracts at half the atnal rate 

Cltnl ial Findings The patient is usual!) a male past middle age 
Be gives a history of attacks of palpitations usuallv sudden In onset 
and in cessation but the last attack may hove persist 

On Examinalion The heart isTiiuoU) imlarged and the ortenes arc 
thickened A valvular lesion may or ina> not be present. The p ulse- 
and apex rotes are gcnerall) between ISO and 1^ the rh)'tlmi is usuall) 
re^lar and the raters unaffected bv posture and b) exercise Prewure 
on the carotid^sinus will often slow the \cn^ciila^rnte In the 
electrocardiogram regularly recurrmg'dome shaped f naves are seen 
with \entricular complexes occurring at regular or irregular intervals, 
but less frcquentl) than the ‘ f ’ veaves owing to heart block. 

Differential Diagnosis Paroxysms of flutter can Iw differentiated 
from simple paroxjsmal tnch)canlia b) suitable tracings Atnal 
fibrillation may be simulated if m flutter the ventricular responses are 
irregular Sligh t exercise, however , i n flutter , usually rendeis the 
Ventricul ar rli5 thm reg ular,. with a definite grodejifjicart block, such 
aill~l^r2 1 Tins does not occur in at nal fibril lation. 

Course and Complications Paroxjsms of Cutter may occur, or a 
continuous stage ms) pewist for os long as 10 years Parox)^!^ may 
ensue, m vvluch tlic ventncle assumes the atri^ rate These ore v cr) 
dangerous, the patient rapid!) losing consciousness and d)nng Conges 
tivc heart failure may occur as a comphcation of flutter 
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Prognosis. This xs always senons, but not usually immediately 
grove. The condition of the myocardium is a factor of great importance, 
although hard to estimate 

Treatment. The patient should be put^to_bed and _^gitalised, as 
for fibrillation This usually comcrts the flutter rhythm to that^'of 
fibrillation On stopping the digitalis a normal rhytlim may ensue 
Quimdme alone should not be gi\ en until the flutter has been com erted 
to fibrillation If gi\ en u lule flutter persists it should be combined with 
digitalis The normal rhythm maj then be restored direct, without on 
intermediate stage of fibrillation 

f ^ Ventricular Fibrillation 

This IS probably the cause of sudden death m coronary obstruction, 
complete heart block, diphtheritic mjocarditis, and followmg the 
mtravenous mjection of mercurial diurotics It is compatible with life 
only if the fibrillation is of very short duration, the chnical picture then 
being that of Stokes Adams attacks An intracardiac mjection of 
Pronesty], 1 G , should be given 

5 Jr,''- j V) . it 

1 (/u Heart-block 

Definition A condition characterised by delay in the conduction of 
impolses along some portion of the junctional tissue of the heart. The 
following varieties are described 1 Sino atrial block 2 Ventncular 
block. 8 Bundle branch blocky^ 4 Arborisation block 

Etiology. Congenital heart-block is due to a defect, such os a patent 
ventncular septum, interrupting the bundle of Hjs, or rarely to aorto- 
pulmonary patency Acquired heart block may be due to inflammatoiy 
lesions caused by rheumatism, diphtheria, influenza, pneumonia, and 
typhoid or scarlet fever, or to degenerations, espeaally that caused by 
syphilis It may also result from overdosage with digitiUis, strophanthm, 
squills, or quimdme A gumma, tumour, cyst, or aiTareo'crfibrosiSTir 
atrophy may be the causative factor m some cases 

The impulses arising in the S-A node at times fail to provoke an 
ntnnl contraction The whole heart then missds a beat, but tlic succeed- 
ing con tractio n occurs at opproximatcly^the-nonnaL-intmoh The 
ycntnc le may occasionally inter polate n be at on. its own (“ \ entncular 
escape ^lerTthTheartT s licntiDg at the slow rate It is a cause of 
dropped beats, and can only be distinguished from atno \ entncular 
block by a tracing, the complete absence of the P R T deflections in the 
electrocardiogra m c orrespor^n g witli th e paus es in th ejicart bents 
TTis probably of no clinical importance, but if o i^mng re gul arly c\ cry 
other b eat the p ulse is slow, alMutSO Evcrcise usuallj causcsjherai^ 
to^ouHlc and the restoration of normal rhj'thm can also be cfTccfed, 
except m cases of long standmg, bj the ndmimstrotion of atropin 
sulph , 1/200 gr (0 3 mg ) in 1 fl oz (80 ml ) of water 1 1 d 
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Atrio ventricular Block 

Delay occurs m the passoBc of thejmuulseitom the atmim to the 

Ventricle Four grades may be reco^tsed • 

Grade 1 This is the earliest stage, and can only be detected by a 
tracing The electrocardiogram shores a prolongation of the P-R interval 
to more than the normal of ^ second Grade II The ^ent^lcle 
occasionally fads to respond to the atnal impulse Grade 111 The 
ventricle faik m a regular manner to respond to the atrial stimuli 
Thus every fourth ventricular beat may be missing (4 3 block) or other 
sequences such as 3 2 or 2 1 block may he present Grade IV 
There is complete dissociation betireen atrium and entncle, the 
\ entricle contracting regularly at its owr^mdepejident rate of^nbout 
80 to 40 a minute The eIectrocardi<^ram allows all these grades of 
block to be diagnosed with certainty 

Clinical Findings The patient does not usually notice anything 
abnormal except in the severe degrees of heart block, Attack£_of 
unconscio usness (Stokes Adams ^ndrome) are liable to occur if the 
A-V bundle fails to conduct the tmpulie eind the ventncle docs not lake 
Up its independent rhythm. The attacks come on suddenly with 
convulsive movements of the face and arms, usuaUy the tongue is not 
bitten and there is no involuntary imctuntion The patient is pole and 
falls down he then becomes cyaaosed and the breathing is stertorous 
Unless the ventricle begins to beat again he will die 

On Examination Auscultation at_the apes ^ the heart will show 
that the heart misses a b^trwhen~a be^is dropp ed at the raduJ pulse 
A ventricular rate below 40 a mmute is almost always due to complete 
heart block. It is often poylble to see pulsation in the jugular veins 
corresponding in rate with the atrial controclions, an'dlo foster than 
the apex beat or radial pulse "" 

Differential Diagnosis Ciuueally the missed beats wbicJi occur at 
the wnst in heart block must be distmguisbed from those rcsultmg from 
feeble premature systoles In the former, as described above, there is 
silence on listening over the heart, when the beat is absent at the wnst 
Inhalation of amyl mtnte in 2 1 heart blodc will often suddenly double 
the rate of the pulse, the apex subsequently abruptly reverting to its 
slow rate This change does not occur in simple bradycardia The 
ventncular rate m complete heart block is not affected by exercise or bj 
the inhalation of amyl mtnte, or by the mjection of atropine sulpliate 
Course and Complications Heart block, cspcciallj in the j oung, 
when ansing during the course of, or in convalescoice from an acute 
nines, is usually a temporary denmgemeot. If due to a dc^erative 
leion it IS likel} to be permanent. Wth the stage of onset of complete 
block, the Stoke Adams syndrome is to be feared 

Prognosis Heart bIocka{wajsjndicale6omcdegrccofmj*ocafdiai 
nhnormahty due cither to an inflammatory leion, which may be 
temporary, or to a permanent degenerative one. The outlook u more 
senous when compheated by Stoke Adams attacks 

Treatment ^\llen heart block develops during the course of on 
infective illness, the patient should be^pt strictly at rest in bed until 
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the normal rhythm is restored, or imtil it is considered that the heart- 
block 13 permanent In other eases the ^Nassermann reaction should be 
detenmned, and, if posthve, a course of anti sypluhtic treatment given 
'(see p COO) For Sto kes Adams attacks subcutaneous Injec tion of 8 m 
( 0 j5 ml ) of inject ad renaline (BPlTl^in 1,00 0 shoiJd be given imme 
diate ly, foll owed by ephedrine sulphate, | gr (80 mg ) t'd s^bj^inouth, 
°^._hy isoprenalme sulphate "(Neo Epintnc) 10"rag tab “subtegually 
Good resultsliave bTen recorded m ventricular asystole bj^tlie nitrate 
nous inje ction of a molar solution of sod i um l actate The solution is 
mjecled from a syringe, taking J to 2 mmutes The dose is 40 to 80 ml , 
repeated if fresh episodes of asystole occur This may be a hfe saving 
procedure Improvement may be obtained in Stokes Adams attacks by 
the lotmmuscular injection Cortrophin Zn, 40 i u daily If th e heart 
has sto pped beatmg an mtracardiac injection of 8 m (05m) ofTnject 
adrena lme (B P J 1 in"l ,00Q ^ouId ~ b^g t\CT ~~ ' 

Bundle-branch Block 

There is delay m conduction m one or other of the branches of the 
bundle of His, leading to tlie left or right ventricle This condition can 
only he diagnosed by means of an electrocardiogram In left bundle- 
branch block the first heart sound may be spbt, and m righlTjundfe- 
bfan^rblockltiie sccond^lieart^sound i^y be split 'h.l is of grave 
significance, death often occumng withm three years of its detection, 
but the prognosis depends upon the assoaated heart disease Right 
bundle-branch block m an othennse healthy individual is not of serious 
sigmficance Stokes Adams attacks have also been described in 
bimdle-branch block 

The Wolff-Parldiison-Whfte Syndrome 
The condition was originally described os bundle branch block, but 
IS now thought to be due to ** pre excitation " or to ** accelerated 
conduction ” This means that the impulse, instead of being dclaj cd 
in its passage from atnum to ventricle is accelerated Thejrapulse may 
p ass along an abnorma l pathw ay_froni a tnum t o \entn cle, wlu^ was 
desCTiBH b ySvent as^he right lateral bundle,.’3ius rea'^ng^i^right 

Aitcmstivclj, 

trav el alo ng the_normal path from atnum ^^entnele, but its 
passa^througl^a p ortion o f the A V nod ? may be accelerated Tiie 
Wolff FMkinson W iiite s>’n'drorac ii^haractensed'electrbcardiographic- 
ally by (a) Shortemng of the P^R mtciral, usually to 0 12 second or less 
(6) Widening of the QRS complex, _wiUi slurring at its onset The P S. 
mterval is'nonnaI'''Xc) ClTangcs in the direction of the QI^_cony5lex, 
wiUi right or lef^axis delation (d) Changes m tlie S T segment and 
T wa\es (e) Paroxysmal supra'ventncular tachycardia, atnal extra 
systoles, atrial flutter or fibnUation 

Clinical Findings Paroxysmal tachy cardia occurs m about 50% of 
the patients, especially after exercise It generally shows itself before 
the age of 80, and mdes are more often affected than females It is 
usually benign, but sudden death may occur 
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Treatment Qumidme m a dose of 5 gr (0 3 G ) bj mouth may 
produce a sudden and dramatic improTcmcnt Subsequently a small 
maintenance dose of qmnidine, such as 8 gr (0 2 G ) daih max be 
reqiured ^ 

Arborisation Block 

The terminal subendothehal divisions of Purkinjd’s fibres have 
impaired conductivity This lesion can be detected by an electro- 
cardiogram, The prognosis is usually bad 

Pulsus Altemans 

Definition Alternate strong and n eaL contractions of the ventndes 

Etiology Pulsus altemans is probably a manifestation of myocardial 
degeneration, the heart labouring against an excessive burden , it may 
also result from an overdose of digitalis 

Clmical Fmdings Pulsus altemans is difficult to detect by tlie 
finger A radial tracing will, however, show alternate large and smnll 
beats at very nearly regular mterxals If the blood pressure is taken 
by the auscultatory method, only alternate beats will be heard at 
higher pressures, whereas on lowering the pressure in the armlet each 
beat will be audible An electrocardiogram may show R xroves of 
equal intensity, although the radial tracing shows definite alternation 
Pulsus altemans can be differentiated from premature s> stoles regularly 
recurring with every other beat (pulsus bigenunus) bj the short interx nl 
between the normal and successive premature beat, and tlie longer 
interval between the premature beat and the next normal one The 
condition is of grave import when occurring in a pulse of normal rate, 
but if associated vith parox)smal tachycardia or with digitalis medica- 
tion the prognosis is not so senous~~ 

Pulsus Paradoxus 

Definition A condition in winch the pulse weakens in intensity 
Tith inspiration and becomes stronger with expiration 

Etiolog) Pulsus paradoxus is often ossoaated with mecliastmo- 
pericarditis and with pericardia! effusion, and may be explained by tlie 
fact that normally during inspiration the roots of the lungs dcsccnti and 
carry the heart xxith them If, Jioxvexer, the heart is tethered by 
adhesions, or pressed on by a pcncardiol effusion, during inspiration it 
IS pulled on from above and below The onficcs of the xena: earns will 
then be partially obstructed, with diminished cardiac inflow and output 

THE MYOCARDIUM 

The pathological affections of the myocardium may be grouped as 
foJlons Atropliv Cloudy swcUing Fattj degeneration and infiltra- 
tion Pibrosis Amylm^~h>alme and calcareous degenerations 
Granulomata Tumours, simple and mabgnant Cpts Iljpextrophy 
Dilatation Inflammation Vasculardegcneration and infarct Rupture. 

Atrophy Tins is usually a brown atrophy. It is common in 
old age and in wasting diseases, Fudi as tuberculosis and cancer. 
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Cloudy ewelhn^ This is met with in acute fevers and septicasmio 
Paliy degeneration This occurs m acute fevers, diphlliena, alcohol, 
chloroform or phosphorus poisomn», and m blood diseases, such as 
an'cmia and leukiemia It causes the change known as “ tabby cat " 
stnation or “ thrush’s breast ’ appearance, seen imdcr the endocardium, 
usually m the left ventncle Eatty infiltration Tins is sometimes, but 
not invariably, associated with obesity Ptbrosis Tins is associated 
with arteriosclerosis and narrowing of the coronary arteries The 
areas of fibrosis may be localised or diffuse, and are commonly 
found in the left ventricle It may occur diffusely, as a sequel of rheu 
mohe carditis Amyloid^ hyalirte and calcareous degenerations These 
are less common Granulomata These include sypluhs and tuber- 
culosis of the heart Tumours A lipoma, fibroma, a pedunculated 
atrial myxoma or a rhabdomyosarcoma may develop, or secondary 
melanotic sarcoma or rarely secondary carcinoma Cysts A hj datid 
may form in the heart Hypertrophy This is associated with valvular 
disease, sueli as aortic or mitral regurgitation, with adherent pericardium, 
increased blood pressure (hypertensive heart disease), thyrotoxicosis, 
chronic nephritis and arteriosclerosis The normal weight of tlic heart 
is 0 4% of the body weight Congcmtal idiopathic hypertrophy is a 
rare condition, wlucli usually results in death m less than a year Dilata 
Uon This may be due to fatty degeneration, to acute inflammatory 
changes, or it may be associated intU hypertrophy Jnfiammation • 
Acute simple myocarditis Tlus occurs m infections, espeaally rheuma- 
tic fever, and iphthena, and less often with typhoid or scarlet fever, 
septicaimia. Graves’ disease, and sypluhs Acute suppurate e myocard 
itis Small embolic abscesses may form in the myoc^mm in pyccmia, 
as in puerperal fever, ostcomyehtis or malignant endocarditis Vascular 
degeneration and tnfarct Tliese are especially associated with coronary 
obstruction Rupture This may follow an mfarct or result IVom 
penetrating injuries, or occasionally from non penetrating injuries of 
the chest wall 

The following climcal varieties of myocardial alfections will be 
described The hypertensive heart, the cor pulmonale, the failing heart, 
coronary obstruction and non penetrating injuries of the heart 

The fatty fieart and the fibroid heart do not justify separate cfmrcal 
descnptions Sudden death from fatty heart is due probably to 
ventricular fibnllation, and not to the fat around the heart Fat^ 
degeneration of the heart, howe\ cr, such as occurs in diphtheria, leads to 
cardiac dilatation, tic tac rhytlim, and irregularities such as heart- 
block or gallop rhythm It « a xcry serious condition Fibroid heart 
is often described as a condition of hypertrophy of the left ventricle, 
such as IS found m hypertensive heart disease 

Hypertensive Heart Disease 

Definition Hypertrophy of the left ve ntricle due to liy perpiesin 

Etiology The cardiac enlargement is secondary to thc-hi gli bloo d 
pressure The cause of tlie high blood pressure (essential hypertension) 

IS unknown, hut the subject is discussed on p. 283 
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Pathology. There is hypertrophy of the heart. The left ventricle 
IS chiefly affected The muscle fibrc 3_are increased in size 

Clinical Findings The patient is usually an adult over the ape of 
40 He complains of symptoms due to high blood pressure (see p 284) 
No cardiac symptoms are noticed until the reserve of cardiac power u 
overtaxed, or some complication such as di sturban ce_of coronary 
ci rcu^tio nj>ccurs Symptoms mclude shortness of breath on exertion, 
attaefeof cardiac asthma, palpitations or prtecordial pain 

On Examtnaiion • The heart The apex bea t is usually displaced 
downwards and outwards A systolic murmi^niay be lieard at the 
apex, due to mitral regurgitation nnd~occasionally there is an aortic 
systohe or diastolic murmur. ith failure of the heart, pulsus alterhan's 
or pres^follc gallop rhythm (see p'l^^^ may be present. Tlie blood 
pressure, which is rais^ in th e carl} ” stages of th e disea se often falls 
with tlie onset of failure of compensation, although the diostqhc figure 
generally remains over lOO^mm _Hg Ophthalmoscopic examination 
may show retinal arteri osclero sis 

Differential Dla^twls •^Sypertensu e heart disease miM be 
differentiated from cardiac enlargemen t as sociated with--^ronic 
nephritis, or due to aortic discSe'br thyrotoxicosis The diagnosis is 
difficult m the later ^ges, especiall} if the blood pressure has fallen 

Course and Complications Thecourseisprogr^i\e Complicitions 
mclude atrial fibrillation, congestive heart failure, cerebral hTmorTlmge, 
angina pectoris, coronary thrombosis, and rarely uncmia Intercurrent 
infections are not uncommon 

Prognosis This is always unfavourable, especiallv when there is 
marked cardiac enlargement, retinal arteriosclerosis, or myocardial 
failure 

Treatment This is os described for hyperpiesio and for congestive 
failure (see pp 285, 243} 

Endomyocardial Fibrosis 
(Endocardial Ftbro Aasiosts) 

Fibrotic tiuckemng of the v entricular endothelium may occur as a 
congemtal lesion or be associated with cardiac infarction or rheumatic 
carditis 

In Africa, where it is responsible for about a third of all cases of 
heart failure, it is met with opart from tlicse conditions The cause is 
not known, it docs not appear to be associited with malnutrition, but 
it may result from sensitisation to streptococcal products Tlierc is 
thickcmng and fibrosis of the endocardium near the apex of the left 
ventricle and the imtral valve may also be thicken^ The right 
ventricle and tncuspid valv e may also be affected 

Pulmonary Heart Disease 
(Cor PutmonaU) 

Defimbon Enlargement of the right rentncle due to rise of 
pulmonary arterial tension 
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Etiology The normal p ulmooaiy a rtcnal pressure is between 18 
a nd 8 0 mm Hg s ystol ic and 7 to 10 mm. Hg diastolic. ~Riie“of 
prcssxire m the pulmonary artery' may be due to’^) EcIT^ entnculnr 
failure and mitral disease '■(S) A diminution m the vascular channels 
m the pulmonary bed, o^vlng to such conditions as emphysema or 
fibrosis of the lungs '^) Loss of areas of lung tissue, as occurs in 
tuberculosis, after resection of the liing,.-etc '^{5) Obstruction of 
pulmonary arterioles ^ multiple embob (5) Thrombosis of the major 
pulmonary artenes. >''(0) Diffuse changes in the pulmonary artenes or 
arterioles, resulting m pulmonary arteriosclerosis'''^ (7) Some varieties 
of congenital heart disease, such as patent ductus nttenosus, and atnol 
and ventricular septal defects 

When the pulmonary arterial pressure rises to about GO/30 mm Hg 
early signs of cor pulmonale appear 

v/ AcuU cor pulmonale This may be due either to massive pulmonary 
embolism, or to an attack of pneumonia occurring m a patient suffering 
from severe emphysema 

v.-'CArontc cor pulmonale The more common causes ore emphysema, 
and bronchitis with spasm Other lung causes include pulmonary 
fibrosis, pneurookomosis, carcinomatosis, schistosomiasis, tuberculosis, 
bronchiectasis, and cysts of the lungs Among artcnal causes are 
pressure by an aneutysm on the mam pulmonary arteries, pulmonary 
artcnosclerosis and cicatricial pulmonary artentis Kyphoscohosis is 
also a cause in some cases 

A>erza*8 disease is a term whidi some authonties consider should be 
abandoned The cyanosis {eardtaeos negros) was due m the onginal 
case to long standuig diseases of the lungs, and was an eMimple of 
chronic cor pulmonale 

Clinical Findings. In acute cor pulmonale the symptoms are those of 
massive pulmonary embolus j dyspnoea, d istres s and collajise being 
very marked 

In chronte cor pulmonale the patient complains of progressn ely / 
increasing dyspnoea, followed byjcough, cxpectomtion, and sometimes 
hiemoptysis^ Lack of concentration, giddiness, palpi tations '"and 
somnolence may also be ggticc^ 

On Examination Ixiacule cor pulmonale there is cyanosis with 
venous engorgement m the neck Tlie pulse is ^ ery feeble and rapid, 
and the dyspncca intense The ptihtion a^ second sound is accentuated 
and protodiastolic g id l o p rhythm may bejaesgnt The patient usually 
rapidly loses consciousness and dies. In chrome cor pulmonale signs of 
right sided cardiac failure arc present , qranosis, dj’spnbca, tachycardia, 
and low blood pressure The heart dulness is enlarged to tlie right and •« 
left, if it IS not obscured by emphysema. The increase in dulness is due 
to the right atrial dulness extending to the nglit, and the right 
ventricular dulness to the left A syslobc murmur is sometimes beard 
o\er the tncuspid area An el ectr ocardiogram will show right axis 
deviation with tall P waves and inverted T wa\ cs in leads II and III, and 
an X raj^ examination will reveal the enlargement of the right atnum 
and right ventricle. In more advanced cases tlie veins of the neck are 
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^^engo^gea, enlarged, tender and pulsating, and there k Sdema 

of the legs A transudate may form m the pleural saes, usu'allv more 
on the right side, and there may be hjclropencardium Rectirrcnt 
attacks of papiUcEdema maj be noted, varying ivith the decree of heart 
failure 

Treatment Acute cor pulmonale The patient should he propped 
up, and oxygen should be administered through a B L B mask or 
“ polymask ” Removal of a pmt {600 ml ) of blood from a ^ em m the 
arm may afford considerable relief Ten ml of CommmTfnikcthamide) 
or 1 mg of strophanthin K may be injected intrav cnousi} , or an intra 
venous injection given of 0 24 G Caidophjlm m 10 ml sfenie water 
Chrome cor pulmonale Oxygen should be admmistercd cautiously 
as desenbed under emphysema on p 175 The heart failure should 
be treated with dipt^is, diuretics, and,.a low salt diet Pulmon ary 
infection and bronehospasm should be treated as*~ descnbed"in the 
section dealing with resp'iratoty disorders Aforpfune should not be 
admimstered, but rest and sleep may be secured bj the adminislra* 
tion of paraldehyde, CO to 120 m (4 to 8 ml ) bjlnoufb in SO m (2 ml) 
capsules, or by an mtramuscular injection of paraldehj de, 5 to 10 ml 
(10 ml ampoules) 

Primary Pulmonary HjTertcnslon 
This IS a rare disease m which there is obstruction of the smaller 
pulmonary arteries by endarteritis fibrosa The cause js unknown 
Adults and children may be affected The patient complains of Itissi 
tude, dizziness, famting attacks, pains in the chest and shortness of 
breath Cyanosis is often marked, with polycrj-thamua The extremities 
are pale There is enlargement of the right side of the heart and the 
electrocardiogram shows nght ventricular hj'pcrtrophy Cardiac 
catheterisation rci eals a nse of pressure in the right ventricle to pcrliaps 
60 mm, Hg (normal about 23 mm. Ilg ) 

The Fafiing Heart 
{Congestive Ileart Failure) 

Pathogenesis. The exact nature of heart JaHure is still uncertain 
The back pressure theory was generally accepted in the middle of the 
last century According to this, l eft v entricular failure causes dilatation 
and incompetence of thexmtral lalve, with result ant congest ion of the 
limgs, 1 ^, subsequently, secondary failurejof the right \ cntricle and 
dilatation of the tncuspid \alve lead to systemic congestion Later, 
the forward theory was introduced, heart failure bemg considered as 
due essentially to ineStaeoc} of the driving force of the heart muscle, 
with, m consequence, deficient blood supply to the tissues This theory 
was largely based on obscirations made on heart failure in atnal 
fibrillation which often affects both sides of the heart simultnncoush 
■“A return was then made to the older view that the symptoms of heart 
failure are mamly due to congestion occurrmg m the circulatory tern 
tory immediately behind the side of the heart which first faffs 
Observations made by cardiac calhelensation indicate that i ncon geative 
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hea rt failure th ere w a rwe m venous pressure •which results in over- 
loading_of_the heart Fu rther rise in the venous pressure results_in 
dimmishe(lj;ardiac_output. Heart failure may thus affect either side 
of the heart independently, or both sides may be mvolved simultane- 
ously Further, such failure may be acute or insidious m onset From 
what has been said above, it wiU be clear that we should expect to find 
systemic congestion with right sided failure and pulmonary congestion 
with left sided failure. 

Etiology Zefl heart failure This is approximately three tunes 
as common as right heart failure.- The important causes are hyper- 
tensive heart disease, a ortic Meno sis. aorjhc^gurgitntiou, chronic 
nephri^ and coronary occlusion 2 Rif}ii heart failure This is most 
fr^uently secondary to left heart failure Other important causes have 
been mentioned in the article on Pulmonarj' Heart Disease In 
Bernheim’s syndrome, or isolated nght heart failure, there is systemic 
venous engorgement without pulmonary congestion It is associated 
with hypertrophy and dilatation of the left ventricle due to hyper- 
tension, kidney disease, or combined aortic and mitral valvular lesions 
The patient dies witli the classical features of nght sided failure, and at 
autopsy the right ventricle is found to be stenosed as the result of 
encroachment in the right ventricular space of the hypertrophied 
ventricular septum The arm t o longue circulation time is gcncrallj 
normal, and, despite the raised venous pressure and cedema, the patient 
can often he Oat m bed without distress \Si^LeJl and nght heart failure 
This may be associated with rheumatic caritis, diphtheria, severe 
anffiima, generalisedjcoronaiy aricnos3erosis, atnal_AbnUation, atrial 
flutter, paroxysmal tachycardia, hyperthyroidism and constrictive 
pencardjtis*"”"" " ” - — ■ 

"“Heart failure may be acute or insidious , for example, acute left 
heart failure may follow hjiiertension, aortic disease or coronary 
occlusion, and acute right failure may be associated with pulmonary 
embolus thrombosis or lobar pneumonia 

Clinical Findings Left heart failure Three stages are described 
<%o) ParoxjsmaJ pulmonary congestion Attacks of acute ceilema of 
the lungs or of nocturnal dj’spncca occur, with cough and lesser degrees 
of pulmonary oedema Pulmonary congestion of effort Here 
shortness of breath cough and often blo^ stained sputum, areprov oked 
by_^ercis^5ccitement or a cold atmosphere (c) Chrome pulmonary 
congestion Tins is charactensed by shortnes s of breath and at times 
htcm^ptysis Such coses are liable to be mistaken for elironic bronchitis, 
pulraonai^tuberculosis or a new growth 

Ihe chief clinical features of left heart failure arc pallor with some 
cjanosis and dyspnoea especinlb on effort and at night. The heyt is 
usually enlarged to the left, and gallop rhythm or pulsus altcrnans 
may be present (see p 230) With gaUop rln’thm a third heart sound 
isjieard during mid or lajte diastole, the heart sounds are then likened 
to the sound produced by sajnng ** iub lub dupp ” Graphic records 
indicate that tlie first part of tlie first sound occurs m prcsj'stoJc and is 
prcsxmuibly atnal in origin It is also knoivn as prcsjstolic gallop 
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rhythm _the extr a sound pyha ps being due_t^o_yftration^of a rantdly 
ventricle which lacks Jqne It does not occur m atnal fibnllation 
This third sound can also be felt os a diastolic impulse The three 
heart sounds are evenly spaced, and the third sound is only heard 
when the rate is rapid It is of very grave significance Presj’stolic 
gallop must be distinguished from protodiastohc gallop rhythm. In the 
latter a third sound closely follows the second sound, ‘ lub dupp dupp ” 
This IS of no sigmficanc^ being an accentuation of the phj'siological 
third heart sound It is best heard near the apex of the heart, whereas 
a spht second sound is most noticeable nearTfieba^ The blood pres^ire 
IS usually high especially the diastohe figure, and the rhj-thm is usually 
regular, but premature systoles or paroxj'smal atnal fibnllation may 
occur Hales are heard at the bases of the lungs and a hjdrothorax 
may develop, more frequently on the left side, and if bilateral it u 
usually larger on the left side It is sometimes interlobar The electro- 
cardiogram often shows left axis deviation with inverted Tj, or T, and 
T, waves, or there may be bundle-branch block X ray examination 
shows that the pulmonary artcnal_^d^i^ are undul y~den5e and 
enlarged, and a blurred zone around the pulmoni^ roots mdicatcs the 
onset of pulmonary oedema. If nght sided failure now supervenes the 
symptoms of pulmonary congestion are, to a certain extent, rehe^ed, 
and paroxysms of dyspncea usually cease The attacks of nochimal 
dyspocea are often known as eardute asthma and they may be associated 
with bronchial spasm The patie nt wakes up s udderi y, feels su ffocat ed, 
s^s u p, _8t ru^les for brea th, and fi nally~he ma y 'fail back exEaSted 
end sweatmg The attacks may^be more severe, the patient havuig 
acute" a?d^a of the lungs Cbeyne-Stokes breathing is seen in other 
cases, the breathing waxing and waning with intervals of apncca lastmg 
80 or 40 seconds Durmg the hj’pcrpnccic period which results from 
stimulation of the respiratory centre, COj is washed out of the blood 
This produces the apnocic ph^e The patient may sleep m the apnccic 
phase and wake with each period of byperncca 

Right heart failure This has b^n described under Pulmonary 
Heart Disease 

The determination of the arm to-tongue circulation rate and of the 
venous s\ stemic blood pr»sure oHotds further evidence of left or nght 
ventricular failure- With left ventncular failure the^ro toton gue 
circulation tune is mcreased'Eurthe sysfcniic venous^ is_usuaU> 
normalT^hereas' witfi" right ven^ula^failure both _tlie circulation 
time and the v^ous pressure are increased. 

The ctrculation rate The arm to-tongue circulation rate is used to 
determme the rate of circulation through the lungs Five ml of a 20% 
solution of Decbolin (sodium dehydrocbolate) are injected tlirough a 
wide^bore'needlelntd' a cubjt£irTein_or’lhe nght ann the injection 
takin g 2 to 8 second s The patient sits propped up 
and a’loral apasthetic i s us^ to" prevent tachycardia resulting from 
pam of the injection. The patient is”lold to raise his left hand immc 
djatelj^hc*notiecs a bitter taste under the tongue The time is taken 
with a stop watch from the beginning of the injection of the Dechohn 
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to the signal that it has reached the tongue The normal time is between 
10 and 17 seconds and, with both right and left heart failure, it may 
be mcrcased up to 40 seconds or more 

The si/stemtc venous blood pressure This can be gauged clinically 
by observing the cervical veins w ith.the patient recumbentand.proppcd 
iip.--rNormally the venous pressure is zero at the point in the ^eui 
which IS in the same horizontal plane os the lower end of the sternum 
With an mcrease of venous pressure the cervical veins on both sides 
will_be engorged at a point which is on a plane higher than that of the 
manuhnum zero level An increased systemic venous pressure is almost 
certainly present if the cervical veins are dilated when the patient is 
propped up at 45* The systemic venous blood pressure can be measured 
directly by inserting a short, bevelled 1 mm bore needle into a cubital 
vein of the right arm, with the patient propped at an angle of 45* 
The needle is connected by a short piece of rubber tubing to the hori 
zontal arm of an L*shaped graduated glass tube of 8 nun bore. The 
whole apparatus is sterilised and a sterile 8 8 % sodium citr ate solution 
run through it immediately before use The Ulood enters tlie glass tube 
and areading is tnlvcn of th e height of_the column of blood above the 
level _of the ~4tinhTcrcostal space The mirmal rending is about^O cm 
pTlilood Compression of tlie upper arm should cause the lev^l to rwe, 
and on releasing the pressure it should fall to approximately its previous 
level indicating that there is no block in the apparatus 
^Cathetmsalion of the Right Alnum Catheterisation of the Tight 
atnum by inserting the cathetor into the basilic vein in the left arm 
and passing it into the right atnum has indicated that heart failure 
may occur either with a high or a low output. Tlie norma] cardiac 
output IS 5 litres a minute In severe ananmn the cardiac output may 
reach 12 to 14 litres a minute, t he venous p ressure then rising A high 
o'utput also occurs in emphysema and m Paget s disease, owing to the 
highly vascular state of the bones in the latter condition Heart failure 
in valvular arteriosclerotic and hypotensive heart disease is associated 
with an output ns low as 8 litres a minute Digitalis lowers the venous 
pressur e and increases the cardiac output in low output failure In high 
output failure digitalis, by lowering tl e cardiac output, does not appear 
likely to produce cluneal improvement 

Treatment Acute Left Heart Failure If there is cedema of the 
lungs an injection of morphin sulph. 1/3 gr (20 mg ) and atropm sulph 
1/50 gr (1 2 mg ) should be given This should be followed by v enescc 
tion of 15 to 20 oz (450 to COO ml ) Digitahs m large doses isjndicated 
in other cases, or to produce a rapid effect anjjntravenous injection of 
strophantlun 1/200 gr (0 3 mg ) or of ouabam I mg should be given 
Acute Right Heart Failure This has been described on p 240 
Routine Treatment of Heart Failure The patient should be in bed, 
on absolute rest propped up in the most comfortable position. He 
may obtain relief by leaning forward on a well padded heart table, 
placed across the bed Diet The meals should be taken dry and not 
more than 80 oz (900 ml ) of fluid drunk in the 24 hours The total 
calone value should be low, 800 to 1,000 calorics A loir salt, low calone 
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diet should be given contaming about 600 mg I,o uitli a calone tnlue 
, -L25.? Breakfast One egg Salt free bread i oz (30 G ) or 'Motzi 
biscuit i oz (15 G ) Butter, from doily allowance Tea, with rmlk 
from daily allowance Sugar, one teaspoonful Fresh fruit 4 oz (120 
G ) ^Iid-moming Tea with nulk from allowance Lunch Lean 
meat or fish, 2 oz (00 G ) Green vegetables or root ^ e^elablcs as 
desired Stewed fruit, 4 oz (120 G ) Tea Tea, with imlk from aUow 
ance Salt free bread, I oz (80 G ) or Motza biscuit, J oz. (15 G ) 
Butter from allowance Dinner One egg, or lean meat or fish, as at 
lunch Green vegetables or salad Fresh or stewed fruit Salt free 
bread, loz (30 G) or Motza biscuit, Joz (15 G) Butterfrom allowance. 
Dady allowance Unsalted butter or margirme, J oz (15 G ) Milk, 
10 oz (300 ml ) Tlie amount of unne passed 24 hours should be 
m easmed and cliarted Digitalis should be gi\ cn as tab _di^tol prap 
8 ^ (0 2 G ) t d s o n the G ) t d s on'^the second 

day, and 1 gr (60 mg ) t d s , or less often, subsequently , keeping watch 
for the onset of toxic symptoms, such as nausea, vomiting, oliguna, 
bradycardia or coupled beats Digitalis may be given if Uie patient is 
suffering from heart block Mersjdyl should also be gi> ert to increase 
diuresis It is administered as follows A test dose of 0 5 ml is injected 
m^amuscularly If there is no intolerance , the si g ns of w lucli ore h- Tmn 
tuna, diairhaa or cutaneous jmtofioiT.'S xnl of roersaJjI arelnjectcd 
mtramuscularly Lwiceli week, and ommon chlond CG'lsgnenEfiT^e 
doy before and tlie day of the injection"' The amrooh "cTdond is put up 
m 0 5 G (rJ’gT) enfefic"coated tablets, or as “ Emplcts ” If diuresis 
1$ not provoked after the second injection it is not usually hkely that 
the treatment >nll succeed Chlorothiazide and hydrochlorotluazide arc 
powerful diuretic agents, which may be used instead of mercurial 
diuretics It IS important to give potassium chloride with these prepara 
tions when digitahs is being simultaneously admimstcred, m order to 
avoid the danger of i entncular tacbj cardia and cardiac arrest Cldoro 
thiazide can be administered as Salunc, 0 5 G tab , 2 tabs before 
breakfast and luncli 2 to 3 consecutive days a weel^ together with 
potassium chlondc, 0 5 G ta^, 2 tabs 1 1 d witb_in^s for 2 to 3 days 
after tlic”^unc.~H}lifocWorothiazide is more potent It is put up as 
Hydrosalunc tab 50 mg Two to four tabs may be gn en in tlie morning 
on alternate days, together with potassium tdilonde, as nboie. The 
potassium ma^ be combined with hydrochlorothiazide as Hydrosalunc 
K Each tablet contains hydrodilorolhiazide 25 mg Tlie dose is 2 
to 4 tabs twice daily in tlic morning, c\ ery other day Extra potassium 
may even then be required Ihdrofluractluazide (Ilydrcnox) lias a 
similar action to that of hydrochlorothiazide, and is given in similar 
doses with additional potassium, if required Both these substances 
cause diuresis, with an increased ehmination of sodium, chlondc, and 
potassium 

Diuresis may also be produced by ddosterone antog omst ? cspecmlv 
by spironolactone Exccssiv c production of aTJosCerone wTuch causes 
retention of^i uin (seep thought to be a factor in tlic produc- 

tion of cedema in congestive heart failure, nephrosis and cirrhosis of 
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the liver Spironolactone (Aldactpne) can, be given as tab JLOO mg It 
does not appear to be toxic and may be gl^ en in doses of 4 tabs daily 
fpr.S daysjpr more Aldactonc proents loss of potassium -wlncli occurs 
witll the chlorotluazide group of drugs, and may be used mlh tliem 
instead of giving potassium chloride by mouth Cardophyhn can also 
be used as a diuretic and to dilate tlie coronary vessels It can be 
given by mouth as a tablet (0 1 G ), two to four daily, or as on intrave- 
nous injection of 024 G in 10 ml daily, or os an intramuscular injection 
of 0 48 G in 2 ml daily A hydrothorax should be aspirated, as it 
severely impedes the heart's action , similarly ascitic fluid sliould be 
rerooi ^ by drainage if it does not show signs of absorption If the 
c edem a persists in the legs it is advisable to sit the patient up in a heart 
chair for 12 hours and then dram the legs, by making multiple small 
mcisions, J inch (C 2 mm ) long, through the skin, which has'been sterlT 
ised with ether, on the dorsum of the feet and lower part of the front of 
the legs The legs are then coi cred with stenle gauze, which is clianged 
as it becomes soaked with the fluid, the legs being further protected by 
a cradle co^ ered with a blanket The gauze usually requires changing 
c^ ety 3 or 4 hours Venesection should be performed for right sided 
engo^emen^and oxygen admmistcrcd Sleep should be secured cither 
by the use of chloralamidrm a mixture, such as Chloralamid 80 gr 
(2 G ), pot brom 13 gr (1 G ), sp chlorof 20 m (1 2 ml ) aquam ad 

/! oz (45 ml ), fi oz (45 ml ) node , by paraldehyde 120 m 
(8 ml ) m gin 1 fl oz (30 ml ) by mouth , by the recta! injection of 
paraldehyde f to 1 fl oz (22 to 30 ml } in 4 fl oz (120 ml ) of warm 
saline , by Nepenthe 15 m (1 ml ) and aspmn 10 gr (0 0 G ), or by a 
subcutaneous injection of morphin sulpb 1/0 to 1/4 gr (10 to 15 mg) 
with stropin sulph 1/120 gr (0 5iDg)nocte Tor cardiac asthma an 
injection of morphine should also be given Alternatively Omnopon 
1/3 gr (20 mg) may be given if morplune makes the patient sick. 
Whisky, i to 1 11 oz (15 to 30 ml ), will often reheve restlessness The 
boiscis should be kept open freely, with the help of salmes sjich as mag 
sulph to 120 gr (4 to 8 GJ mane In some cases which have failed 
to respond to treatment the administration of prednisone, 5 to 2 3 mg 
ti d , in addition to digitalis ond diuretics with a low salt diet has 
produced striking results Mersalyl and ammonium cfironde arc of 
great value m coses of pulmonary congestion of cfTort and m chronic 
pulmonary congestion, where the pulmonary congestion may be 
latent 

The AJlcr Treatment The patient must be kept in bed until the 
pulse rate remains steady at about 80 He may tlieuTie ftllowcd to"sit 
out of bSl for half fo^dhe hour‘3ajly,'ond subsequently gradually walk 
about on the le\*cl The fluid mtake should be restricted jqJO to_40 fi 
oz (000 to 1,200 ml ) m the 24 hours, and a weekly injection of mersalyl, 
with tli^ administration of ammon chlond 2 G 1 1 d for tlirec days a 
wwk, may be of great benefit ^ Alternitu cly Saluric with potassium 
chlonde or IlydrosaUinc K may be gi\cn one or t\\o days a week 
During tlus period of convalescence massage to the cxtrcraities and 
the body is of great \aluc The walking exercise should be carefully 
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regulated, and the patient should sit down immwhately he experiences 
any cardiac distress 


Peripheral Circulatory Failure 

The circulation may fail pnmarily m the penpheiy rather than in 
the heart This is due to slowing of the circulation caused bj dilatation 
of the arterioles, so that there is failure of the venous return to the heart 
and diminished cardiac outpuL It is met with typically m surgical 
shock, but may occur in acute infections such as diphtliena or 
pneumonia. The blood pressure is very low. The pulse is r^Iar but 
very feeble, the skin is pale and cold, but the heart beat is forcible. In 
pneumonia the blood may be pooled m the skin, giving nse to cj’anosis 
Treatment of peripheral failure is often unsatisfactory Ephcdrine 
hydrochlor J gr (30 mg ) should be given by mouth and Pitrcssin 1 ml 
(20 umts) injected intramuscularly every 6 hours, and an intramuscular 
injection of Coramine (nikethamide) 1 5 ml given tid The foot of the 
b^ should be raised and hot bottles apphed to the patient’s feet 

Syncopal Attacks 

Definition Unconsciousness due to deficient cerebral circulation 

Etiology The circulatory failure may be primarily vascular due to 
deficient supply of blood to the heart, or primarily cardiac due to defl* 
cient output from the heart 

The chief causes ore thus aiuemia, low blood pressure, change of 
posture, vaso vngnl attacks, on over active carotid sinus reflex, heart* 
block and atnal flutter 

Clinical Findings The clinical findings are desonbed under the 
respective headings of the causative conditions Postural syncope 
does not occur when the patient is lying In all syncopal attacks, as 
opposed to famting attacks of cerebral origin and not due to disordered 
cerebral circulation, the pulse is weak An unduly sensitive carotid 
sinus reflex residts in reflex vagal stimulation and slowing of the heart. 
It occurs especially with a raised blood pressure ami artenosclerosis 
Pressure over one or other carotid sinus may slow the heart and produce 
an attack of syncope m those predisposed 

Treatment. This is described under the respective headings A 
hypodermic injection of atropin sulph 1/100 gr (0 0 mg ) or of 5 ni 
(0 8 ml ) of mject adrenaline (B P ) 1 in 1 ,000 will usually relieve v aso* 
vagal attacks For carotid smus syncope ephednne sulph J gr (45 mg ) 
t.d s by mouth may aflbrd rehef, and in severe cases denervation of the 
smus hM been performed 

Ischaemic Heart Disease 

This is the name sometimes given to the condition associated with 
deficient circulation through the coronary arteries It maj result from 
various causes such as aortic stenosis, atheroma of the coronary arteries, 
thrombosis of the smaller branches of the coronary nrlcries without 
infarct formation, anffiinia, and thyrotoxicosis In old age areas of 
fibrosis may develop m the m^'ocardium. 



ANGINA PECTORIS 


247 


Angida Pectoris 

Dcfidltlon. A condition characterised b y parox ysmal attacks of 
Bubster nal pai n, oCfirav{L.prognosi3, and ofte^iasom^d with cEangcT 
in the aorta, heart or coronary artencs 

Etiology. It IS now generally beheved that m angina the pam 
impulses arise in the heart muscle as the result of interference with its 
blood supply. Myocardial ischiemia produces pain, possibly owing 
to anoxia, possibly as the result of re tention o? a pam*producmg factor 
liberated by mu sc ular contraction and retained locally owing to deficient 
circulation. The deficient blood supply may be due to disease, obstmc* 
tion or spasm of the coronary arteries, rurther, m some cases angmal 
symptoms are associated with severe ^ang mia, diabetesmelhtus, spon- 
taneous hypogljcsemia, hyperthyroidism and hypothyroidism. Angma 
IS not, however, a regular accompaniment of these diseases ; there must 
therefore be some other causative factor than diminished oxygen or 
sugar supply to the heart muscle, unpaired coronary fillmg or low 
muscle metabolism The additional factor m those cases m which 
angina is present may be coronary narrowing due to lesser degrees of 
disease or spasm. Cjcttmg causes mclude muscular exercise which is 
the characteristic instigator of angina of effort, and exposure to cold, 
mental exertion and excitement, a heavy meal and possibly over* 
indulgence m tobacco, which lead to coronary spasm and spasmodic 
angina Angina'was often associated with syphdis, but it may follow on 
acute illness such as influenza malaria or rheumatic fever. It tends to 
run in families and is more common m men, especially after the age 
of 50 Bram workers are liable to angina 
“ "Pathology. The coronary arteries are usually diseased, showing 
either calcification, cHdarteritis, or ^occlusion of their onfice by aortitis 
or^atheroma of the aorta. The aorta is often affected 5 syphihtie 
aorlitisTatheroma of aneurysm may be present. Ihc myocardium is 
&'^uently dressed If the patient dies id an attack, the heart is usually 
relied and fulLof blood. Ischaemic fibrosis is often found, resulting 
from~bbliterntive arteritis of the coronary vessels 

Clinical Findings. The patient is usually a man over the af^ of 50 
Angma less frequently affects w omen, and young people may suffer from 
it as the result of gyphi1.is^or,an acute illness, such ns mfluenza In 
angina of effort the patient complains of attacks of pain which hare 
usually a sudden ons'ct’aml cessation, and ore provoked by exertion, 
which' may, however, only be of a very slight degree, such as walking 
a few yards, or in more severe cases, turning over m bed or talking 
Tlie characteristic feature is tliat m each case there is a direct and 
often a quantitative relationship lictwccn exercise and the onset and 
the ^venty of cardiac pain. With rest the pain is rapidly relieved. 
Attacks ' 6 r~sPflsmod»e ofigtno occur apart from grercis e rurtlicr, 
angina of effort and spasmodic angina may occur simultaneously 
or consccuthely The attack_of s pasmod ic angma docs not cease with 
i;<»t and tends to run its course unJess TcIIe\ ed by drugs An attack of 
giasmodic angma may bejn duce d b y men tal exc itement ^ch as tlia t 
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provoked by be^ng an air raid siren, by exposure to cold, or bv pomg 
into a cold room or by the cold sheets m a bed , a heavy mcid is at 
times provocative The pam usua lly begins m the mid line bclund the 
^era^m, and ma y radi ate thence fb the left' shoulder, domi the ulnar 
s ^e of the left arm to the leffslde of the neck and l an ."oTTolfTe 
I Mve seen a case in Tvhich itlras" only felt in the jaw, m others it 
remams localised to the back or wnst Often the pain radiates to the 
right side ^o In some in stances the pain is first felt in the region of 
the_xiphoid process or epigastrium (abdominal angina), o r in the arter ies 
of the arm The pam is very se\ere continuous while it lasts, and 
non throbbmg A sense of c onstric tion as if the chest were held in a 
vice, IS also felt simultaneously with, or shortly after the pam Tins is 
probably due to contraetion of the intercostal muscles The attack is 
sometimes accompanied by severe mental anguish and by a sensation 
of impending death This is more likely to occur with spasmodic 
angiflS^ Th e attack may last for onl ^ a s econd or for several minutes, 
m some instances a siaius angtnosiis ens ues in which a senes of attacks 
rapidly follow one another Ansina stM dohre is also desenbed, in which 
the patient iFsuddehly seized by a sensation of inumncnt death, becomes 
pale and motionless, and yet cxpencnces no pam Durin g an attac k 
sahvatioa or vomiting may occu r, t he attack ceasing '^th eructation 
of wind or a co piou s~flojtJ>f-Unne jKinor attacks vary m sc\ entj from 
slight substemal distress on exertion to definite pam 

Examwatton of the Patient Dunng the Attacks He is usuall y pale, 
motionless, and sdent, be may, however, be flushed or groan Fre 
queh£Iy“the pulse is unaffected, but at tunes ^t is feeble Tlie_blood 
prwsure us^Uy rises, and may reach_a figur e o f 040 mm. H g sjst , in 
some instances it is not affected Sudden death ma y occur dmmg Uie 
attack, perhaps from^yagal inhibition or from ventricular fibriUalion 
Tbe~heart may show no abnormality clinically, or there may be 
enlargement When the exammotion is maj[e between the atta cks. 
cardio*vascuIar degeneration is usually found with arteno sclerp sis and 
mcreased lilobd^ presliu^ an<f slibHIy afteT an“atlact tender spots are 
often present over the pnecordium or along the arm The electro 
cardiogram between the attacks is usually normal During o^imnjwli- 
at^ after an attack,_or if thejiotient exercises sufficicnttyjojiroducc 
pam, the electrocardiogram shows m a^u^ 00% of cases depression of 
the RS-T segm^'t in the majOTty oflea^ 

Diff^aibal Diagnosis Angina must be differentiated from 1 
Left mframammary pain Coronary thrombosis Litercostal pam 
from other causes ^4 Biliary and inlestmal colic '^5 The scalenus 
antenor syndrome Diaphragmatic hernia Oesophageal spasm 
1 Left mframammary pam The pam is usually a dull ache, but it 
may be very se> ere It is situated near the apex of the heart and maj 
radiate to the left arm or shoulder It is present apart from exercise, 
but IS frequently accentuated by exercise The patient is often a woman 
suiTermg from a chronic anxiety state In addition to the pam she may 
complam of fcelmg tired of attacks of sighmg rcspiraUon, trembling 
sweatmg No sign of disease of the heart or arteries can be detected 
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2 Coronary thrombosis The difTetential diagnosis is considered 
on p 251 

8 Intercostal pam from other causes mcludes a consideration of 
cervical spondylosis, thoracic spinal arthritis, neuralgia, mjalgia, 
pleurisy, loculated spontaneous left sided pneumothorax and herpes 
zoster 

4 Bihary and mtcstmal colic These conditions should present no 
difficulties m differential diagnosis if full mvestigations are carried out. 

5 The scalenus anterior or thoraco axillary inlet syndrome {see also 
p 453) This is due to pressure of a ccrvncal nb, of a rudimentary 
first nb or a normal first nb or of the scalenus anterior muscle on the 
brachial plexus The pam is neuralgic in character It may spread 
from the neck, down the arm to the hand and is mcreased by rotation 
of the head to the affected side, and by a downward pull on the shoulder 
Pnecordial pam maj also be present 

0 Diaphragmatic hernia The diagnosis is established by a barium 
exammation of the oesophagus and stomach in the erect and Trendelen- 
burg positions 

7. (Esophageal spasm The pain may disappear on dnnkmg a glass 
of water A banum shallow will usually establish the diagnosis 

Course and Compllcatloas In some cases the patient dies during 
his first attack of angma, in others the attacks recur with gradually 
mcreasmg severity and progressive m>ocardiol weakness Cotnphea 
tions include acute cedema of the lungs, cerebral htemorrbage or tlirom- 
bosis , coronarj thrombosis may follow previous attacks of angma 

Prognosis This is always very uncertain, but sudden death occurs 
m about 60% of coses, and, of the remamder, a few recover whilst others 
have repeated attacks at mtervals up to 20 years before djnng either 
from angina, from heart failure or mteremrent disease Unfa\ Dur- 
able signs are attacks which arc provoked by very slight exertion, 
attacks which occur during the night, and the presence of pulsus 
alternans indicatmg severe mj ocardial degeneration 

Treatment Dunng the AUacK • The immediate indication is to 
relieve pam A tablet of truutn n or of Angised, 1/180 gr (0 4 mg ), 
should be dissoU ed under the tongue or a capsule of amy^mtnte 3 to 5 
V2. /y0 1 ba 0 4 vi). \ bn. lioilna azwl mbaladL thiraigh. tKn un-sa 

This almost invariably gives rehef if the blood pressure is raised 
One or tvio ounces (80 or CO ml) of brandj or^ vvhiskj frcquentlj 
relieve the p ain, if amjl. mtnte is not available. If this faOs, a su b 
cjitaneous ihlectionjof morplun sulpb gr (15 mg ) should be given, 
or an inhalation of chtoroform A subcutaneous injection of ntropm 
sulph 1/lbO^ (o C mg ) should also be given with a vnew to overcoming 
vagal inhibition, which ma) cause death If there is mucli flatulence, 
the patient should be given CO ro (4 ml ) of sal volatile (sp amraon 
aromat BP) with an equal quantity of water Tlie tenderness ov er the 
sternum may be relieved by the application of hot flannels 

Betaeen the Attache If the angina is a new sj mptom, or if the attacks 
are becoming more frequent the patient should go to bed for a month 
and be giv en a course of anticoagulants (see p 190) In the majority of 
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^es of angina it is not necessaiy for the patient to take to his bed 
The pain can often be warded off by a truutnn or Angised tablet 
before the patient goes out m the morning or by taking a Cardophyhn 
tablet Ij gr (0 1 G ) 1 1 d Pentrat e has a more prolonged nction'tban* 
mtroglycerm It is given bymoulETIO mg tab , 1 or 2 before meals 
and at bedtim e. A sustamed action ‘Peritrate tablet^ 80 mg , is oko 
avail^le, the dose being one every 12 hours Smoking should be given 
up if It IS found that it is a causative factor AJcohoI m moderation is 
not harmful For the nervous excitability which is so frequently 
present, phenobarbitonum J gr (15 mg ) may be given 1 1 d Angina 
due to an*mia diabetes raellitus, bjTierthjTOjdism and hypothyroidism, 
requires treatment of the assoaated Asease together with the admmistra 
tion of sedatives or vaso dilators p r n 

Jonnesco a operation consisted in the resection of the whole of the 
cervical sympathetic and first thoracic ganglion In some cases stellate 
and upper thoracic ganghonectomy are now performed with rebef of pain 
It is doubtful whether it is possible to bring a new blood suppJ) to the 
heartby the formation of adhesions as in cardio omentopexy However, 
the intercoronary anastomoses may be improved by abrading the pariet- 
al and visceral pencardmm This operation has been found helpful in 
some cases of mtractable angma 

Cardiac Infarction 

(Cor^ry T/iromiosu Coroncry Occlunen) 

Definition Occlusion of a branch of o coronary artery, with asso 
ciated cardiac infarction and not infrequently aloc^sed pericarditis. 

Etiology f’atdiac infarction is usually d ue to thromb osis i n an athero- 
matous coronary artery, rarely to syphihs causing aliarrowuig of the 
onfice of the coronary Series, or to an embolus in bacterial endocarditis 
The view that coronary stho-osclerosis is due to excessive fat m the 
diet, causing an increase in the serum cholesterol has been emphasised 
and supported by observations on the dietaiy habits and incidence of 
coronary heart disease m Europeans Cape Colonials and Bantus in the 
Cape Peninsula On the other hand we see many patients with a high 
blood cholesterol level who do not suffer from coronaiy thrombosis and 
during the war, when the fat intake m this country was low the incidence 
of coronary occlusion did not appear to fall Deaths from coronary 
heart disewe m England and Wales ore nsmg In 1959 approximately 
52 000 males and 33 000 females died from this cause 

Pathology The desce nding branc h of t he left coronary artciy is 
most often affec^d an infarct fdn^^ in the left ventric le Softening, 
fibroils or calHfication may^evelop inlEeTnKrct There is usually a 
locahsed fibnnous pericarditis over the infarct, and aneurysm or rupture 
of tlie heart may ensue 

^.ntrai Findings The patient is usually a male over the oge of 50 
He may give a history of previous short attacks of anginai pain In 
typical case he is suddenly seized while at rest, with severe pam m Jhe 
middle or lower p^of t he stem im The pam may spre^ to one or 
botE~an^folhe'^h jotTot abdomen In addition there may be 
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se^^yspn^, nausea and vomiting. The pa m is per sistent, and lasts 
for several hours or'for a day or so. 

On Exarninaiion : The patient is osually 
restless, pale _and sweating, nnd_perhaps 
cyanosed The heart may show no abnor 
^lity at the onset, but the sounds may be 
distant, or an abnormal rlyihm may”be 
pr^git ThT pulse This is often we^, and 
the rate 90 or 100. The blood pressure 
charocteristi(»Uy falls, a systolic pressure of 
100 mm. Hg, or even 80, being recorded. 

In some cases there is evidence o f venous 
engorgement, with swelling of tbe jupi ilar 
yet n sT c y mo sferstm enlargemTnt of the liver 

A few coses nave been observed in which 

there was an absence of pam, the patient 

being suddenly seized with severe dyspneea, 

m others the onset is syncopal with loss of 

consciousness The temperature rises shortli 

after the onset, and, m a y remain raised for 8 
or 4 days , tJUis may be demonstrated m some 
wes by takmg the rectal temperature, which 

13 above normal when the mouth temperature 

may show no rise A leucocytosis of about 

20 000 per c mm i s generaily present with a n 
increase in the seHimentatioo rote of itie re d 
cells A pericardml rub often devefops ih a 
or so, serving to conitrna the dingno^s 
Anuria occurs when there is tmve shock The 
diagnosis can usually be established by the 
electrocardiographic findmgs In a lew cases 
no changes are present at the onset, but 
typicallj , soon after the onset, t here is o dcvmtion of the R-T segmen t, 
usually m op posite directions in lends I and 111 Lead IVR is of value 
in suspected cases of coronary owlusion In Mrae cases it may show 
thsDges, usually de^ ation or d<y ression o f the R-T segment witli chanjres 
in the T w a\T, ^len the tiitW conventional feods are inconclusive 
Later, tli^'wave is inverted in leads I or 111 {Tj type or T, t>'pe), and 
during convalescence the electrocardiogram is gradually restored to 
normal The unipolar leads enable a more exact localisation of myo- 
cardial infarcts to be made and afford a more dcfuiite diagnosis in cases 
of suspected posterior infarcts (see Fig 16) 

The senim transaminase (SCOT) le\el is usually raised abo\c th e 
normal of 4 to 4Q-units Ihc rise ocrors ivithin o to 12 hours aflcr lhc 
mfarclion and the reading rcturm'toliormal ivilliin 4 to 7 dajs 

Differential Diagnosis Coronary thrombosis is differentiated from 
angina pectoris on the following grounds In coronary tlurombosis the 
"onset usually occurs when the pabent is at rest lie becomes restless, 
the pam is of long duration, and dyspnoea is often present, with sweating 



Fig 1(1 Ctecirocardiogram 
showing unipolar lead< {n 
poster! t Infarction VF 
showi eievation of KS-T 
segment and tbe sharplv 
ini ertedT wave Lend III 
si ows similar changes 
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The pulse is feeble, the temperature uses, the blood pressure falls, the 
cardiac rhythm may become abnormal and pencarditis ensue, tli^ is 
a leucocytosis, an mcreased sedimentation rate of the red cells, the 
electrocardio^am is typical, and the pam is not rehered by nitntes 
In angina, on the other hand, the onset_is usually relatedjo exerase, 
the patient stands still, the p am is of bnef duration, there is no dyspnccoi 
and^usually little sweating, the puRe is not feeble the temperature docs 
notlrise, thejilood pressure rises, tlie cardiac rliythnni^disturbed, 
there is ^ pencardi^ or leucocytosis and the sedimentation rate 
IS not increased The electrocardiograpluc changes arc norid "marked 
and relief is given by nitrites An acute abdominal condition may be 
simulated when the pam is referred to the abdomen and there is 
vomiting and collapse 0 ther causes of severe dyspnoea reqmre exelmion 
in the painless type of coronary thrombosis A d issecti ng ancjuysm 
slowly rupturing into the pencardium may exactly simulate an attack 
of coronary thrombosis, but no typical electrocardiographic findmgs are 
obtained 

Course and Complications The patient may die immediately, or 
compbcations, such as congestive h_eart failure, pericarditis, cerebral 
thrombosis or em bo lus, venous thrombosis m the legs and p ulmonar y"'^ 
embolus may ensue Cardiac aneuiysm and rupt ure o f the heart are 
rare comphcations Repeated attacks are not infrequent 

Prognosis About one third of the cases of coronary thrombosis are 
immediately fatal Another third die during the &st sue weeks of 
treatment m hospital The mortality rate of those treated on modem 
lines with anticoagulants has been reduced to about 15% A second 
attack occurs m less than half the cases which survive the first attack 
A few survive for periods up to twenty years, but the average expecta 
tion of Lfe is about eight years 

Treatment Nitntes must not be given If the patient is collapsed 
with a low blood pressure he should Lejlat, if there arc signs of cardiac 
failure he should be propped up An immediate subcutaneous injection 
of motphin sulph J to ^ gr (15 to SO mg ) is required and this is 
repeated if nwessary to relieve pain up to 1 gr (60 mg ) m 4 hours 
Phenobatbitone is givenj^n doses of I gr (60 mg) twic e or tl ir ce t imes 
daiiy 11 there iFienous cungestCT* heart, bs. 

effected but it should be remembered that digitalis stroplianthm 
and adrenalme m^__jjroduce ventncular fibrillation The latter 
should never be givem and the dosage of digitalis must be carefully 
watched Oxygen, administered through a nasal catheter or B L B 
mask may help*~to relieve pain, restlessness and dyspncea A hot 
water_bottle s hould be placed near th e _feet For severe shock, 
with a blood pressure of SO mm Hg or less, 1 noradrenaline tartrate 
(Levophed) should be gi^en by mtravenous dnp The dose is 4 
of 1/1,000 noradrenaline in a litre of 4 3% dextrose in 0 18% sahne 
The amount of ilmd injected must not overload the circulation, and 
the blood pressure should be raised to 100 mm Ilg It may therefore 
be necessary to increase the strength of the noradrenaline to 8 or ea cn 



ACUTE BACTERIAL ENDOCARDITIS 253 

C4 ml pet litre Frequent blood pressure readings should be tahen 
In an emergency a Levophed special ampoule can be used This docs 
not require dilution and can be given by intravenous or mtracardiac 
injection A 2 ml ampoule confnms 0 1 mg noradrenaline m 1 ml 
Tlus IS 100 micrograms in 1 ml , a 1/10 000 solution Very little food 
should be gi'en during the firstiew da ys of th e illness, and subsequcntlj 
a di et of about 800 to 1,000 caloriesus advisable (see p 214) The 
fluid intal^ e^houlAbqrestrieted to 80 to 40 fl oz (900 to 1,200 ml ) No 
aperient should be administered for a week, when an enema maj be 
given if required The use_gf_a nticoa gulants (see p 100} for 3 to 4 weeks 
15 said to have reduced the deatli rate and the occurrence of tiirombo 
embolism by about 50% Anticoagulants should not be given if there 
IS hepatic or renal disease, severe aniemia, pregnanej , or in the presence 
of a peptic ulcer or of diverticuhtis Long term antlco^gulaut treatment 
in^olves a risk of haimorrhage of varying degrees in about 80% of 
patients The bleeding may be severe In\ estigations indicate that 
men who have a severe myocardial infarct before the age of 50 years 
benefit if anticoagulant treatment is continued for 6 months after the 
infarct. The anticoaguhnt dose must be tapered olT, taking about 
stx weeks to lower it to zero Continued anticoagulant treatment does 
not appear to benefit women The patient should be kept m bed for at 
least a month from the onset of the illness AJow^^fat dirt is chiefly 
of value in preventing further aUacks m those w}jo ore orenreight 
The vegetable oils, such as com seed oil, arc said to lower the blood 
cholesterol As however, they may be found post mortem deposited 
m the atheromatous lesions, they may be harmful 

Non^penctraUng Injuries of the Heart 
The heart may be damaged by tnuma to the chest wall mthout 
the ribs or sternum being fractui^ Lesions may occur m the pen 
cardium, myocardium or endocardium Fibrinous pericarditis, pen 
cardial effusions or adherent pencardmm have been noted The heart 
may rupture, or on area of scar tissue with subsequent aneurysm of the 
lieiirt may develop Injury to the mitral valve has been followed by 
stenosis If tlie blow is severe immediate death may result from 
ventricular fibrdlation In other cases there is collapse, followed by 
prccordial pain, tightness of the chest, dyspncea nntf pafpifations The 
physical signs vary with the lesion produced Abnormalities arc likely 
to be present in the electrocardiogrvra The T -naves may be large or 
inverted and tlie R»T mterval elevated or depressed Typical coronary 
T waves may be seen -with slumng of the QRS complexes The patient 
should be treated as if suffenng from coronary occlusion 
THE ENDOCARDIUM 
Acute Bacterial Endocarditis 
{Malignant or Ulceratne Endocarditis) 

Definition An acute progrcssivrc bacterial inflammation of certain 
parts of the endocardium accompanied by embolic mamfcstations 

Etiology. There is usually an old valvular lesion A focus of 
infection is present in some parfonhe body Bora which organisms are 
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earned to the heart. The focus is often latent, and may be m the 
mtestmes, tonsils, teeth or elsewhere Malignant endocarditis ma> also 
be ossoaated with pneumonia, osteomyelitis, otitis media, typhoid or 
scarlet fever and diphtheria More rarely a primary form occurs, m 
which no extraneous septic focus can be disco\ ered, and in which there 
IS no evidence of a previous valvular lesion The oigamsms multiply m 
the heart The organisms are met with m the following order of fre 
quency, the Streptococcus hamohjitais, the Staphylococcus aureus, 
the Bad eoli the pneumococcus, the gonococcus, the meningococcus 
Rarely the infcctmg organisms ore the Ilcsmophtlus injluenzes, the 
Streptococcus tandans the Staphylococcus albus, etc. This disease has 
become comparatively rare since the use of antibiotics 

Pathology The valves and the endocardium lining the cardiac 
chambers are chiefly affected Vegetations form on the surfaces of 
the vahes which are m apposihon. such os the atnal aspect of the 
mitral valve segments and the ventricular surface of the aortic valve 
cusps The left side of the heart ts usually aUccted but in cases of 
congenital heart disease vegetations form on the nght side They 
constitute excrescences from the valve or spread along the posterior 
wall of the left atnum, the wall or septum of the left ventnde (mural 
endocarditis) or along the aorta Deep-seated erosions often occur 
and m this way a valve cusp, the ventricular septum or the heart wall 
may be perforated, or the chords tcndines ruptured Septic infarcts 
are liable to form lo the spleen, kidney s, bnun, intcstioes, retinae or, 
with nght sided lesions, in the lungs 

f!liniga1 Findmgs The pabent may be attacked by malignant 
endocarditis durmg the course of some illness, such os pneumonia, 
puerperal fever, osteomyelitis otibs media, a cutaneous wound or a 
boil after genito unnaryopcrabonsorcardiacsurgcry, oritmay develop 
apparently spontaneously with or without a prevnous valvular lesion 
The pabent is taken ill with malaise and a high swinging temperature, 
the cause of wluch is uncertain The pulse is frequent and the tempera 
ture irregular The heart is usually dilated and varying cardiac mur 
murs are heard There is generally progressive nnxmia, and sweats or 
ngors ensue Embolic foci or hicroon-bogcs arc indicated by p-un in the 
r^on of the spleen, by petechial spots or areas of redness in Uie skin, 
by splinter hsMnorrhnges undera nail, by bicmatuna, cerebral symptoms 
or by diarrhira A pnmary focus may be discovered, such^as in 
feebon at the root of a tooth, a carbuncle, or osteomyelitis Wth Uie 
onset of endocarditis the patient becomes more gmv cly dl Tlicrc may 
be drowsiness and menial apathy, which with diarrhosa. arc suggestive 
of an entenca group infection. 

The blood shows a progressive Icucocytosiv, and with counts over 
15 000 per c.mm the blood culture is usually positive. Tlierc w abo 
generally a hypochromic anxmia The unne Albunununa, lixmatuna 
and the causative organism may be present 

Course and Complications The course vanes with tlic response m 
the antibiotics The embolic manifestations mentioned above can be 
regarded as complicabons 
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Differential Diagnosis The diagncsts often presents dilBculties, 
especially -when a case is seen for the first time during the illness, and it 
IS not known whether the cardiac murmur is of long standing Mahgnant 
endocarditis requires to be differentiated from such conditions os 
acute simple endocarditis, subacute bacterial endocarditis, entenca 
group infections, mihary or acute tuberculosis, septicEmia, malaria, 
abortus or Malta fercr, permephne abscess, subphremc or hepatic 
abscess, meningitis, mahgnant typhus or small pox The cardiac signs 
are of paramount ^ alue m the diagnosis 

Prognosis This has been much improved by adequate treatment 
nith antibiotics 

Treatment The patient must be kept qmetly at rest m bed 
Penicillm should _be_given The a\eTage dose is 600 000 units of 
crystalline penicillin e\ cry 0 houp In some cases as mucH as"B million 
units every 24 hours are neecssarj to control the infection and lower the 
temperature If tlie frequent injections arc not well tolerated 1 to 
2 million units of a procaine preparation should be injected every 12 
hours The treatment is usually required for 1 to 2 montlis The 
blood le\ cl of penicillin, which is excreted by the renal tubules, may be 
raised by giving by mouth probenecid (Bcnemid) 0 6 G tab , 1 q i d , 
wluch blocks tubular excretion If the organism is only moderately 
sensitive to penicillin , _2 G stre ptomyem should also be injected mtro- 
muscularly _daily Sewch shouldTe made for a septic focus, cspeaally 
CnHeTeeth If a satisfactory response is not obtained m staphylococcal 
or streptococcal infections, Achromycm or Aureomyem should be given 
u addition to the penicillin, m doses of 250 mg 4 tunes daily by mouth 
for a month Streptomyan or erythromyem must not be given alone, 
as drug resistant organisms may appear Streptomycin combined with 
sulphadimidme should be given for if tnjlutrax infections The dosage 
is given on p 158 

Subacute Bacteria] Endocarditis 
(Eridccanftlis Lenta) 

DelSnltlon A progressive bacterial inflammation of certaui parts 
of the endocardium which tends to run a prolonged course 

Etiology The disease is caused by mfeclion wth the Streptococcus 
vmdans m over 90% of cases This is a streptococcus of the salivary or 
fffical type Fredtspostng causes ■‘■I'Chronic rheumatic valvular disease 
«#2 Congenital heart disease, such as a bicuspid aortic valve, pulmonary 
stenosis, ventncular septal defects and patent ductus artenosus'-'S 
Focal infection especially in the teeth or tonsils An attack may follow 
dental extractions or tonsillectomy earned out without pemcilhn cov er 

Pathology Tlie aortic or mitral valve is usually affected and tliere 
may be no evidence of previous valvular trouble The veg etation s ^e 
large and greemsh in colour, but ulcem^njof the valves is not common. 
The rotations spread to the waUs of the heart chambers The 
myocardium is often spared. 

Clinical Findings The patient is usually a joungjadult male He 
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notices gradually increasing weaknes s, with ^noa on exertion. Joss of 
weight, _swealmg_and^v^ness at night lfi5?^7“aIsol)cl^s 

an^agi^^eihng s in the jomts In some cases the imtSIlyinblom 
i^pam injhe spleen, or pjeurisy due to a pulmonarj infarct m cases 
associated with congenital cardiac lesions ‘ 

On Examtnaiton • The complexion gradually becomes sallow 
(cqfc-flu latt tinge) and the fing ers mayjbe clubbed Small painful red 
spots (Osier’s nodes) may form and subsequently disappear Tliese arc 
embohc m ongm They are se en on the_palinar agiects of the tips of 
the fingers and toes Petechial hiemorrhagcs may occur, especiall} 
around the neck and shoulders or under th^ails (sphnter Imnorrhages) 
The temperature is usually about 99” to 100* T (37 2* to 87 8* C ) and 
runs an .irregular course, often being normal for long periods The 
pulse IS frequent, about 100 to m The heart at first often shows no 
abnormahty, later it dilat es and _a ^stohe murmur appears at the apex 
The ap pearan ce of an aortic diastolic murmur is of grea^ significance, 
mdicatmg cndocsi^^ The blood There is a progressire anTmia, 
With no leucocytosis or a moderate one of'*about 10,000 per emm 
-^he blood culture is usually positive at some period of the disease 
s-The unne JImutc bactenal emboli m the renal glomcnih result jn 
htemat una from timeJto.Jimc Emboh occur in other sites, such as the 
spleen, the bram, the retmai, the large arteries of the limbs or the mesen* 
The cutaneous lesions mentioned above arc probably embohc m 
nature An enlarged spleen con often be felt 

Differential Diagnosis It is difficult to make a certain diagnosis 
in the early stages Diagnosis is established by the positixe blood 
culture, and by the appearance of cardiac murmurs and of embohc 
phenomena 

Course and CompheaHons TIic course is prolonged unless adequately 
treated, the illness often lasting for l^o 2 >cars Complications include 
the embohc processes described above 

Prognosis This is grave, but has been much improxed by the use 
of antibiotics 

Treatment Prophylactic In the presence of congenita! heart 
disease or chronic valvular disease a dental extraction or other operate e 
procedure should be covered with injections of pcmciUm for 24 hours 
before and after the operation 

^Curative This is the same as described for acute bacterial 
endocarditis Relapses are not infrequent a few vccks after treatment 
IS completed necessitating a second course of treatment Tins iisuillj 
means a focus of infection remains llie teeth should alwaj’S be X raj ed 
during the first course of treatment, and if an apical abscess w present, 
the offending tooth should be icmoxcd It ma> also be advisable to 
remove infected toasils at the end of tlie first course of treatment 

Non«Bacterial Endocarditis 

Several varieties are described such ns the rheumatic, winch i* the 
most important, the simple thrombotic which is not associate with 
rheumatism the xcrrucous whicli occurs in sjslcmic hipus ei^'thcmato- 
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sus and the calcamius. In veirueous endocarditis no VsdiolT bodies 
are found m the heart muscle, and the vegetations are larger tlnn 
those found in rheumatic endocarditis and are spread o\ er the mural 
endocardium 


Acute Rheumatic Carditis 

Deflmtion An acute mfective mOammation of certain portions 
.of t he endocardium and myocardium, due to the rheumatic state which 
pursues a relatively benign co urse. 

Etiology The endocarditis is associated with rheumatic fever and 
chorea Less frequently it develops during on attack of tonsillitis or 
scarlet fever A reeurruig cndocarditw may appear m cases of long- 
standing valvular lesions 

Pathology The lesions probably result from the products of 
hremoly’tic streptococci to which the tissues have become sensitised 
Vegetations of varymg size form on the valves, especially on the 
atrial^urface of the mitral valve and the \entricular surface of the 
a ortic valve, and more rarely on the mural endocardium of the left 
atnum or ventricle Aschoff’s nodules may be found m the myocardium 
Tliere is always an associated carditis 

CUnlcal Findings The patient is usually a young adult between 
the ages of 10 and 20, who is suffering from rheumatic fev er The onset 
of acute endocarditis can only be detected by extremely careful and 
frequent clinical examinations Thus the pul^rate may gradually rise, 
the temperature assume a slightly higher plane and changes appear m 
the cardiac signs The apex beat may mo\ e out slightly, and a localised 
s ystolic m urmur ma y ^ heard' ^her<r~g wing~ To^n atat iw ~*iG^e 
co^jtionimprqves Tlie ape^Tbest^aj wtuji^o its normal position and 
the murmur disappear w ithout there being any Indication of permanent 
cardiac damage In ot her cascsjhe systolic murmur mi^ persist, later 
g diastolic miirmur apjpears, indicat mg val\-uhr damage Indications 
that the heart is defi nitely affected arc the presence of a mid-diostolic 
an early diastolic, or n presystohe murmur, localised usually to a small 
afra internal to the apex beat It is scry difficult to hear the early or 
mid'diastoljc murmur unless the heart rote is slow If the Jicnrt recovers, 
the early and mid diastolic murmurs may disappear and also the systolic 
murmur Tliese early and mid diastolic murmurs arc probablv produced 
by the \entricle sucking the blood through an inflamed mitral \al\e 
An aortic diastolic murmur is less commonly heard Presystohe triple 
rhythm, ataal fibn^ion or flutter are other indications of caitlitis 
In some cases there may be aliry pericarditis which occurs early In the 
disease and is associated with pain, restlessness -vomiting and fever 
An electrocardiogr am m ay show prolongation of the P-R interval, 
indicating a degree of heart block, which is restore to normal ns the 
patient recov ers 

Differential Diagnosis The appearance of a soft diastolic murmur 
at the apex m the absence of mitr^ stenosis, or the dev clopmcnt of an 
aortic diastolic murmur is evidence of active carditis 

Course and Complications The vnlvoilar lesion is often progrcssiv e 
Euricont «rrcnr*; ® 
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nus definite sig^ of mitral stenosis may appear m a few months 
Coi^ications mclude pericarditis or pleuns>, and congcstire failure 
Prognwis There is likely to be permanent valvular daroaire. 
either slight and non progressive, or severe with an mcreasmg valvular 
defect Adherent pencarfiimi may stiU further embarrass the heart’s 
action. 


TreatnlcnL The p^ent m^t be kept slightly propped up m bed 
and not allowed to do anylhmg foThimself, until the pulse, temperature 
and respirations are normal. He ma> then be taken off “ a^lule ’’ 
rest, but must he quietly m bed for another month , then he is gradually 
raised m bed with more pillows A careful watch must be kept upon the 
size of the heart and the heart sounds during convalescence After 
2 to 6 months m bed he is allowed to he on a couch for graduated periods, 
if satisfactory progress is bemg made The patient should not be 
allowed up until the sedimentation rate of the red cells is normal The 
sahcj late treatment is as described for rheumatic /ever (sec p G4G) 
SaJicylateS should be discontmued if a cardiac depressant effect is 
observed, as shown bv weakening of the pulse or dilatation of the heart 
Tab digit alis pru:p 1 gr mg ) 1 1 d or larger doses, according to the 
age of th e patient and the response to, the should be gi% cn if the 
pulse israpid or there are signs of congestive failure If there is a heart- 
block or a slow rhythm associated with prema^c sj’StoISIond coupled 
beats, no digitahs should be given If there is any Feptfe fociis) as in the 
tonsils, intramuscular injections of pcniallin should be p\en and the 
tonsils, if infected, should be removed m the later stages of convalescence 


Chronic Valvular Disease of the Heart 

Defimflon Inflammatory and degenerative changes ui the valves 
of the heart. 

Etiology. The following varieties are described : 1 Congenital, 
especially pulmonary stenosis 2 Inflammatory This may be 
rheumatic, or a sequel of subacute bacterial endocarditis It may also 
result from mfluenza, erysipelas, pneumonia or septicemia S Sjpluh- 
tic The aortic valve and the anterior cusp of the mitral valve are 
liable to be affected 4 Artenosclerolic and calcareous The aortic 
valve is mvolved 

Pathology. Deformity of the valve cusps or nng is hkely to occur, 
but the mural endocardium remains practically unaffected. 


^Iitral Incompetence 

Definition. Reflux of blood fr om the l e ft ventr icl e to the 
atnum during the ventricu^r^syslole. 

Etiology The regurgitation may be due to dpatatlon or ^iclenmg 
of the valve nng or to alteratio ns m the valve cusi»' or A onEc t ^in^ 
prevenbng effective closure The v^ve nng • Jibe orifice may dila^ 
m association with myocar^rweaknesTb^ dilatation of -the- left 
vmtnde, m fgly ile or ansmic stat^or tn assoaation with enlargement 
of the left s entncle in aortic disease, or increased blood pressure It 
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may be thick ened _froTnjorg ame c hang es assoaated "mth p rentma 
rheumatic or otlier i nfections pr mth arter i osclerosis The vaU e cusps 
and chorda; tend meag m ay be deforn^, thi cken ed an d adher ent as 
the result of infl ammatory changes, an dTn some cases rupture may 
occur " 

”PathoIogy In addition to the changes m the rmg or valve cusps 
described above, there is often in valvular cases a certam degree of 
narrowing of the valve orifice (stenosis) and some enlargement of the 
left ventricle, and later of the left atrmm, and finally of the right side 
of the heart 

Clinical Findings The patient often gives a history of previous 
V rheumatic infection He usually does not complain of any symptoms 
unless the heart muscle itself b^ns to fail (failure of compensation) 
He will then notice a tram of symptoms such as undue ^sjincea on 
exertwn palpitationsr^ and la^ swelling of_the ankles, cough and 
expectoration 

On Eiamtnalton In a well marked case of fully compensated mitral 
regu^tation the only abnormal signs will be in the heart Inspection 
The apex beat may be displaced a little m the fifth and sixth spaces, 
about 4 inches (10 cm ) from the mid line Palpahon The impulse ii 
forable, an d a systolic thnil is at tunes felt at Uie njiex Percussion 
The area of cardiac dullness ts increased a httle downwards and to the left 
Auscultation Both sounds are heard at the apex and base At the 
^ex there is a systobc murmur accompanying the first sound, and in 
some cases apporwtly reptaemg it, although graphically the first sound 
IS always present It is maximum m late sj'stole The murmur may be 
soft or lou d and is conducted outwards towards the axilla, m some cases 
being heard~as far roimd as the angle of the scapula or even the spine 
The maximum intensity is over the apex. The third heart sound is often 
heard after the second sound internal to the apex especially on 
inspiration A clicking “ opening snap ” may also ^ lieard closer to 
the second sound tlian la the third heart sound and more ividely 
distributed ov<? the pnecordium W ith failure oT compensation other 
signs appear There is some cyanosis of the face and dj'spnoca on slight 
exertion The apex of the heart may pass out further to the left, and 
tlie rate iiicrease ftregulauty may he noted, due to premature 
systoles or atrial fibrillation rurthcr signs of venous engorgement may 
be found, such as enlargement of the jugular %eins m tlie neck, and 
dilatation of the tricuspid \aive, as indicated by a systolic murmur over 
the tncuspid valve area The liver may be enlarged and pulsating 
and rfllcs may be beard at the bases of the lungs CEdema of varjnng 
degree may seen m the ankles and legs, and ascites may be present 
The unne is often diminished and contains albumin or blood 

Differential Diagnosis Organic mitral mcompctcnce is not diagnosed 
nearly so frequently now as it was some j ears ago The conditions under 
aheh a systolic murmur may be heard at the apex of the heart are as 
follows — 

1 Physiological In an apparently normal individual a soft 
systobc murmur may be heard at the apex of the heart This is due 
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to a temporary dilatation of the valve nng, and although it may produce 
no apparent disturbance of function, it is not a normal condition 

Intracardiae The murmur may be ia) Uwmic Associated w lUi 
anffirti/a and ddatation of the vafve nng and often heard belter at the 
base than at the apex of the heart It is soa and oaen \ancs with 
position rest, exercise and respiraUon *{6) Febnle This is a soa and 
localised apical murmur, which may occur during fevers without any 
evidence of dilatation of the heart, but is probably due to dilatation of 
the valve ring Due to dilalalton of the ntiral valve ring {relative 
tncompetenee), as m a dilated end hypertrophied heart. Tlus is a 
variety of mitral regurgitation ^(d) Organic Due to changes in the 
\ alve ring or segments as described above Tlie murmur is blowing and 
often loud and conducted towards the axilla The murmur is little 
affected by change of position, exercise or by respiration A mitral 
sy stolic thrill usually impUes organic disease There is often enlargement 
of the left 1 entncle 

^8 Exacardial A cardio respiratory' systolic apical murmur may be 
due to pleuro pericardi al adhe sions, whereby the pressure of air in on 
adjacent portion of lung is affSfed by the heart beat The murmur 
IS usually late systolic and is affected by the phases of respiration 
In overacting hearts the ventricular contraction causes the adjacent 
portion of lung to expand rapidly and suck in air, producing a 
cardio respiratory short and blowing murmur A systolic murmur mn> 
be heard m acute pericarditis, but more often there is a “ to and fro ” 
murmur 

Prognosis In a simple case, with a healthy myocardium, tlie heart 
being normal m size, the exercise tolerance good, and there being no 
evidence of infection, a full and active life may be expected for many 
years. If there is aneurysmal dilatation of the left atrium or enlarge 
ment of the left ventricle, heart faflure is likely to ensue before the age 
of 50 

Treatment No treatment is required unless there arc indications 
of failure of compensation The patient must then be instnicled to 
Ii\e well within his reserve of cardiac power and to avoid all strenuous 
exercise If decompensation occurs the treatment is as described on 
p 243 for the failing heart 

fUtral Stenosis 

Definition Narrowing of the mitrU valve 

Etiology Mitral st^osis is usually inflammatory in origin, being 
a sequel of acute rheiihiatic endocarditis in about 90% of cases, but it 
also follows other infections, such os scarlet fe\cp or influenza Signs 
of stenosis do not usually shorr tliemsclves before 2 years after ary 
acute rheumatic attack Less frequently mitral stcnosis^S an atlicrtT 
matous lesion, occurring in people oa cr middle age Fibro-claslosis may 
occur m infancy, with tliickcning of the endocardium due to the 
formation of fibrous and elastic tissue, cspeciallv m the left side of the 
heart The mitral and aortic a alves may be affected, and mitral stenosis 
may de% clop Sex Females predominate 
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Pathology The valve nn g may be narrow, s clerotic and shthke 
(Corrigan’s button hole stenosis), or the cusps may be ad herent and th e 
ch orda; tend inete shortened (funnel shaped stenosis) The former is 
more common in adults, the latter in children Secondary changes 
appear in the heart and elsewhere, such as dilatation and h >Ticrtrophy 
oL_the left at rium and_nght ventricle, congestion of the lu ngs and 
byer. etc 

Clmlcal Findings In a typical cose, m wluch symptoms of failure 
of compensation arc not mark^, the patient is often a joung adult who 
gi\ es a history of an mfeet ion, pa^cularlj that of rheumatic feycr,_some 
years be fore In many cases, honever, no such history can be obtained 
The patient may notice no symptoms or he may complain of.£aljnta 
tions dysp it^ on exertion, or shght swelhn^f the ankles towards the 
evenin g 

Or ExamtnaUon * The mitral facies may be noted, in which the 
cheeks and lips have a high colour, with slight cyanosis of the fac^and 
ears The cyanosis is probably due to \ascithr constriction Tlie 
heart Inspection The apex beat is usually visible m its normal site 
but cardiac enlargement occurs with right ventricular hypertro phy 
Palpation The impulse is short, forcible or slappmg, atjthe apex 
A presj’stohc a^cal_^nU may be felt This is a rough vibrating 
sensation, comparable with that experienced nhen the hand is placed 
on the back of a purrmg cat It con be timed b) simultaneously 
feeling the carotid impulse Percussion ♦ The right border of the 
cardiac_dulness may be a little " out ” Auscultation The charac 
tenstic murmur in mitral stenosis is a coarse, low pitched rumbling 
sound occurringjn dFastoIe The first sound at the apex is usually 
accentuated and the sewnd sound rather weak The pulmonary second 
sound IS accentua ted The duration and intensity of the diastolic 
hiurmurHepend iTpon the degree of stenosis and the rapidity and force 
of the heart beat In the early_sta^s a short, prc systolic murmurj_s 
only Ii eard after the patient lias exercised, Tis by sitting up and lying 
down 20 times the apex region Eieing then auscultated with the patient 
lying on the left side Inhal at ion w ith amyl nitnte, 5 m (0 8 ml ), may 
also unmaskjthe murmur The prcsy stolic murmur is usuall y lo calised 
to a p oint }ust inJernaTto the apex beat Later, the murmur is more 
obvious, extending through diastole Tlie murmur does not begin 
immediately after tlie second sound The murmur is loud in early 
"dinilole,' in)ecomcs~fainter dunng mid diastole, and louder again just 
before sj stole This presystohe crescendo is due to the atrnl contraction 
and IS not present when the atnn fibnllale Attention should also be 
pud to what is known as the mitral “ opening snap ” Normally the 
mitral valve opens silently In roirral's tcnosis as^iieyalyc open s a shor t 
clicking soun d is heard di rectly after the second sound being higher in 
pitch^h ^'th e ~'scco‘hd‘sOund It i^ bcst hcanTln the third an d foiirUi 
left sp aces, closed t o the sternum . The diastolic murmur follows the 
" o pening sn ap ” 

In early cases no diastolic murmur may be audible, c\cn after 
exercise, etc 'Mitral stenosis may be suspected then bj the first sound 
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at the apex being loud and sharp In mitral regurgitation the first 
sound IS usually weak. The pulmonary second sound may also be 
accentuated or split. 

jlh fibnllation, signs of failure of compensation are often present 
The pulse is usually of low systohe tension, but the diastohc reading may 
be raised. 

Radiographic Findings A postero-antenor X ray m a developed 
case shows prormnence or dilution of the pulmonary artery, conus 
arteriosus and leRTotna] appendix The pulmonary artery becomes 
prominent owing to fajpertrophy of the right ventricle The aorta is 
small The vascular shadows at the lulum arc engorged In the right 
anterior oblique position, in which the patient is rotated with the right 
shoulder forwards, through 45®, a shadow m the rctrocardiac s^ce due 
to the dilated left atnum maj be seen Calcification may be apparent 
in the mitral valve, in the centre of the heart shadow Pulmonary 
hsmosiderosis may cause a rnicm-nodular infiltration of the lungs, 
tilth a banum swallow the oesophagus may ^ se^n cursnng round the 
dilated left atnum (see Fig 17) The electrocardiogram is likely to iLow 
nght axis denalion due to a ve rtica ! heart, with big or bifid P waves i n 



(A) Itight Anierier OilUfue or ON ‘jve I (The pelJcDl if turned eo th*t the 
right •houlder roUtei forward through 45 degree* ) 
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leads I, n and Y g and Y a There may al» be evidence of right 
Ventricular hypertrophy andpartial right bundle-branch block 

DliTerentl^ Diagnosis. Accurate timing of apical murmurs is 
essential. When this is done difliciilty usually only occurs in the early 
stages, when there may be doubt betw een a s h ort p rcsystohc murmur 
heard after exercise an d an accent^ at^'or r^uphcated first sound at 
the Bp^ Undoubtedly many cases have been dia^oscd~as *6517 
mitral stenosis, when the subsequent course has shown that no 
stenosis is present. With aortic i ncompetence a diastohc-inurmur 
(Austm Flint murmur, see p 201) may be beard at the apex. In 
adherent pericardium a prcsystohc munm;r_may~ rarely be heard at the 
apex, although there is no mitral stenosis * this is due to dilatation of 
the valve ring and is associated with a systolic apical murmur. 

Course and CompUcatloas. Mitral stenosis usually pursues a 
prolonged course, and atnal fibrillation and heart failure do not necess* 
arily ensue Comphcations include : Embolism, a clot may be detached 
from the left atnum and settle m tJuTbramT^Ieen or kidneys, etc. ; 
or from the right atnum and cause pulmonary embolus with hrmoptj’sis 
Congestion of the lungs, hxmoptysis and bronchitis Premature 
^stoltt, atnal JibnUation and heart failure. Atnal fibrillation, this 
IS often of short duration at the onset, but later it tends to be permanent. 
Each attack of heart failure is more senous Laryngeal paralysis, 
&om pressure of the dilated left atnum on the left recurrent laryngeal 
nerve, and pressure of the atnum on the left bronchus may cause 
pulmonary collapse. Recurrent ottacks of endocarditis may occur. 
Prognosis. The presence of mitral stenosis usually means that the 
patient's life is limited both m acting and in duration It is a more 
serious lesion than mitral incompetence and death often occurs before 
the age of 40 It may cause sudden death, usually from cerebral 
embolus. 

Treatment. The patient must be instructed to live well within his 
reserve of cardiac power Failure of compensation and atnal fibrillation 
are treated as desenbed on pp 231. 243. Ad\Tmces in tlioracic surgery 
and mformation on the pulmonary pressure and cardiac output gained 
by cardiac catheterisation have enabled some successful coses of mitral 
viivtAtiinj \jt perfesrovi Tloe eases wiciA ose yKira 

mitral stenosis, with a satisfactory myocardium but progressive long 
symptoms and signs The pulroonory hypertension must not be too far 
advanced Embolism is also an indication for operation The mortality 
from the operation of valvotomy is about 10% Contraindications are 
active carditis, assoaated aortic reflux, considerable mitral incompetence, 
gross enlargement of the heart or left atnum, and atnal fibnllation or 
congestive failure of long standing. 

Aortic Incompetence 

Definition. Reflux of blood Ihrougli the aortic valve 
Etiology. Five types arc described Arteriosclerotic. A 

d^nerative lesion, usually associated with syphflis.'/g Endocarditic. 
This IS met with m young people, especially as a compheabon or sequela 
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of acute rheumatism ^ Traumatic A valve cusp ma> rupture from 
sudden stram, i^t is previously diseased by sjThibs or subacute bacterial 
endocarditis Congenital Two valve cusps maj be fused, so that 
they do not close properly. ■✓S' Helative mcompetence Dilatation of 
the first part of the aorta and of the aortic ring maj prevent closure 
of the cusps 

Pathology The aortic valve cusps may be puckered and shrunken, 
with associated stenosis, or show vegetations and destructive lesions 
due to endocarditis There is usually hype^phy of the left ventricle, 
the heart being enlaced (cor bovmum) There” inay" be 'fiEioid 
myocardial changes, and atheroma of the aorta and coronary arteries 

Clinical Fmdings The patient, who is usually an adult male, may 
give a history of an attack of rheumatic fever some years ago, or of 
havmg contracted syphUis earlier in his~"lire He may complam of 
giddmes s or faintness at tunes or of headache, palpitations and dj spncca 
on exertion In some cases prarordral3ainjs_tbe fi rst s ymptom 
noticed At times the onset is sudden with fainting or severe dyspnoea 

On Examination Facial pallor is a characteristic feature, although 
some authorities consider it is only^tT^^ of Hacleml endocarditis 
The patient may have an anxious expression, and pulsation of t he 
carotid artenes my_be noticeable The heart^>’*fepection Xbe cudinc 
impulse is forcible and diffuse, and the apex beat is m the sixth or seventh 
kft space, external to the mpple line Pubatio^r^y be seen in the 
suprasternal not ch tv^’afpation The im pulse is f orab le an^ usually 
dii^^ced downwards and outwards There is general]) no thrill Rarely 
a”3ms£Sic thrill is.fel t at t h e aor fac ^s e s^Peroussion Th e are a of 
cardiac dulness is increased downwards an^to th^left v'Auseultation 
Both “sounds are usually lieard^^thc apex There^may_ be a sj'stohc 
murmur at the apex due to mitral. regm^tation An Austm Fl int 
murmur maj "be 'heard atjhejipex This is a rumbling, long“diastoljc 
murmur, described by Flint in 1862 as “ blubbering ” which is thought 
to be due to the pressure of regurgitant blood m the aorta on the anterior 
cusp of the mitral vah e Atjhe aortic_base, or at times at th^i^o- 
nar) base, the seco nd sound is replaced b y a^astolic murmur, or the 
seconJsound^ma ^be heard acc^panied a murmur The diastolic 
murmur ^usu^y_soft \\’hen heard at the aortic base it is usually 
conducted down to^the xiphoid_process, and more rarelj up into the 
neck \Mien present oTer^the puImonary_base it ma)^be conducted 
do^wards along the l eft^border.ot.the_stemum towards the apex 
This IS beheved b\ some to indicate a lesion of the left posterior cusp of 
the aortic valve The first sound at the aortic area may be normal, or 
accompamed or replaced bj a sjslohc murmur if there is roughening 
or stenosis of the aortic valve The rbj-thm is usually regular, and the 
rate may be normal or increased The axtcnes_nre often Jhickened 
;rbe pulse This^s typical ly of t he_colIapsmg J)-pg. and it is known as 
the water hammer or Cotrigan’s_pulse The water hammer is a hermet 
ically sealed tube, exhausted of air, and parti) filled with water On 
mvertmg it, the water strikes the far end of the tube with a sharp tap 
Sir Domimc Corrigan practised m Dublin and was ph)sician to Queen 
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'^^cto^la He published his account of aortic inadequacj in 1832 
The character of the pulse is best CKperienced if it is felt with the 
middle of the fingers rather than with the tips the patients arm 
being first at a low level and then elevated In the latter position a 
short sharp tap is felt with systole and the charactenstic collapsing 
sensation with each diastole v^he blood pressure The systohe 
pressure i^ig^nd th e diastolic pressure low, such as 170/00 mm~IIg , 
t her^ eing a hi gh pulse pressure The Wood pressure in the legs is higher 
than that in the arms , this is due to a compensatory melanism to 
mamtam the cerebral circulation On auscultation over the femoral 
artery a Du j 02 ie 2 murmu r may be heard l)uroziez a Prcnchman, 
'm"l80l, said~that the double intermittent crural murmur, which had 
previously been described m aortic insufficiency, was a constant sign 
of this lesion On listening over the femoral artery^^ when the stetho 
scope IS lightly applied a pistol shot sound is heard with each pulsation 
On pressing mlh the finger over the artery, obout J inch (18 0 mm ) 
above the stethoscope a s>stohc murmur is heard On pressing ivith 
the finger over the artery the same distance below the stethoscope, 
there is a diastobc murmur Capillary pulsa tion ( due to vnso dilatation) 
On compressing the tip of the nail, so as partially to blanch the nail bed, 
pulsation may be seen at the junction of the white and red areas , 
similarly bj drawing the finger nail along the forehead and causing a rod 
line to form, capillary pulsation may be seen at the edges of tlie line 
Capillary pulsation may be seen inside the lips when they are compressed 
with a glass slide, or m the retinal vessels with the aid of the optbalmo 
scope 

Differential Diagnosis An aortic diastolic murmur may be very 
difficult to hear in the early stipes absolute silence in the room being 
essential The patient should be examined sitting well forward erect 
and lying with the brea th held in full inspiration and in full expiration, 
both before and nfteFej«j^c“'an'3 airs^tn{ron“shouId be practlsi^ 
along the right and left borders of the sternum In a well*dc\ eloped 
case the murmur is one of the easiest to detect There are then usually 
the concomitant signs of aortic reflux mentioned above 

Course and Compheabons Aortic meompetence often pursues a 
prolonged course, with little effect upon function, so that for instance 
the patient can play a hard game of tennis Failure to maintain the 
cerebral circulation causes giddiness or faintness Hecurrenccs of 
endocarditis will result in fe> er and possibly in embolism Extension 
of atheromatous changes may cause angina or aneurysm Heart 
failure with normal or abnormal rhj'thm, results from mjocardial 
weakness Aortic stenosis and mitral regurgitation place additional 
strain upon the mjocnrdium but a combination of aortic regurgitation 
and mitral stenosis did not present a man from being n successful 
marathon runner Hemiplegia maj result from ccrcl ral hicmorrhage 

Prognosis In traumatic cases sudden or rapid death is the rule 
^^Ith recurrent bacterial endocarditis death usuallj occurs m a few 
months to a year or so Tlic most favourable outlook is in cases due to 
a previous endocarditis which is completelv arrested ith degenerate c 
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lesions coronary disease nnS myocardial failure usually ercnlually ensue 
When heart failure occurs the prognosis is more unfaToniahle than is 
the case mth nntral lesions In any case the possibihty of sudden death 
must be remembered 

Treatment The Wassermann reaction should be determined and, 
if positive, a course of anti syphilitic treatment given as desenbed on 
p 600 Ansemia may be helped by a mixture containing Fern et 
ammon cit 15 to 20 gr (1 to 1 2 G ), sod bicarb 10 gr (0 6 G ), sp 
chlorof 7 m (0 45 ml ), infus gent co rec ad I fl oz (30 ml ) 1 fl oz 
(30 ml ) p c For heart failure or atnal fibrillation digitalis should be 
administered as desenbed on p 231 Pam is an indication for more 
complete rest 


^Aortic Stenosis 

Definition Narrowing of the orifice of the aortic valve 

Etiology Aortic stenosis usually results from mflammstory changes 
foUowmg rheumatic endocarditis, or, m elderly people, it may be cau^ 
by calcareous degeneration in the cu^s This has probably developed 
on an old rheumatic infection Rarely if ever, is it due to syphilis 
Congerutal subaortic stenosis occasionally occurs or stenosis of the 
valve Itself 

Pathology The valve cusps are thickened shrunken and adherent 
They lose their mobility and the lumen of the valve onfice is narrowed. 
Calcareous particles may be found in the cusps The valve cusps may 
be judged post mortem to be incompetent, although no regurgitant 
murmur was detected durmg life The left ventricle is usually hyper- 
trophied, and mitral incompetence is often present. In relative aortic 
stenosis the onfice is normal m size, but the aorta beyond is dilated 

Clinical Findings The patient is generally a male over middle age 
A history of rheumatic fever, and rarely of syphilis may be obtained. 
He may complam of priecordial pain or distress on exertion of syncopal 
attacks due to exaggeration'of the carotid smus rel^, or of tyr^oms 
dueto some comphcation, such as a retinal venous thrombosis distur bing 
vision 

On Examtnaiton The patient oflen appears healthy The heart 
Th# nardnsr- iicpulsr is /orriW^ and the apex beat is seen 
m the fifth or sixth left qjace a bttJe external to the mpple line 
Palpation A rough systolic thnll may be felt over the aortic base 
The apex beat is forcible.^ Percussion The area of cardiac dullness is 
increased especiall'N downwards and to the Ieft.,^uscultation At the 
apex the first sound may re placed or accompanied by a systolic 
murmur diw to mitr^ regurgitation The second sound at the apex is 
weak, (h er the aortic bas^ i rough systohe murmur is hcarf conducted 
upwards mto the neck on thenght «de, and also downwards over the 
sternum The murmur however becomes weaker before the point is 
reached at which the apical systolic murmur is picked up Thejortie 
systolic murmur is loudest m mid systole The aortic second sound is 
usually weak and may be absent An aortic diastolic murmur may be 
heard indicate e of aortic reflux (double aortic disease) Tl^ pulm onary 
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second sou nd is oft en Treal^ and may be practically inaudible if tricuspid 
regui^tation is also present, so that it is difficult to hear a second sound 
at anj point over the heart The aortic systolic murmur may at times 
be heard at the back, the maximum intensity being just to the left of 
the fourth thoracic vertebra The rate of cardiac beat is often slow, 
such as 60 to CO, and the^liytlinTreguIS Tlie arteries The radial ^r 
br aclu al arteries are o^en tluckened pulse This presents the 

^ow, small, but sustained type of impulse, the artery remaining filled 
between the beats A tracmg shows the anacrotic type, the dicrotic 
wave bemg absent or poorly marked ^The blood pressure The 
systohe pressure is not raised, but the diastolic reading may be high, 
such as 140/100 mm Hg 

Differential Diagnosis Aortic stenosis is a rare disease, and 
must not be diagnosed solely on the presence of an aortic systolic 
murmur Tins may only indicate roughemng of one of the ^alve 
cusps, atheroma of the aorta, aneurysrtroveraction of the left ventricle, 
or anicmia The diagnostic featui^ are the weak aorticsecond sound, 
the systolic murmur propagated to the neck, and tlie small anacrotic 
pulse If the aortic second sound is absent, there is probably extensive 
valvular disease 

Course and Complications The lesion is usually slowly progressive 
Complications include bactenal endocarditis, angina pectoris and 
congestive failure The latter is of grave significance 

Prognosis Death usually occurs before the age of 60 

Treatment. The Wossermann teacUon should be determined, and, 
if positive, a course of aoti syphilitic treatment should be given, as 
described on p COO In all cases strain and over exertion must be 
avoided. Valvotomy is less successful than m mitral or pulmonary 
stenosis, as there is a nsk of producing aortic incompetence 

Tricuspid Incompetence 

Definition Degurgitatiou of blood from the right ventricle to the 
right atrium 

Etiology Tricuspid mcompetencc is usually associated with 
d ilatat ion of the right ventricle, and s<^nd ary_tojrjxtyulatJesions_m 
t he left s ide_Qf_the_heatt _ It may occur with pulmonary fibrosis, 
cliromc bronclutis and emphysema (cor pulmonale) Rheumatic 
endocarditis causing incompetence rarely affects the tncuspid \ alvc. A 
congenital vanetj may also be met with. 

Clinical Findings The onset may be compamtuely sudden with 
acute right sided heart failure 

On Examination The face is t^onosed Venous engorgement jnay 
be apparent m the neck, the jugular veins being distended and pulsating 
with each vcntnculir systole Tlic jugulars, when emptied by the 
finger, will be seen to FiU fro m bdow The_hver maj b<L.enlargcd, 
tender and on bimanurd palpation systolic exjiansion may be felt Tlic 
heart -Palpation It is uncommon to feel a sj’stohc thrill over the 
tncuspid area ^.^Percussion The heart is enlarged tq_the_ nght. 
Auscultation There is a soft ^stolic murmur, with it s maximu m 
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i ntensity over the fourth r ight costal cartdage and lower part of the 
st^nm It ma y be co pauctiaintttinowards the right nipple or 
heard at the back near the angle of the nghtTcapula The pulmoriary 
second sound is ^mt Other murmurs due to lesions of the ^tral or 
aortic valves may be present There are usually ral e s at t he bases of 
the lungs and ascites may bejireseot 

Differential Diagnosis The systolic murmur must be differentiated 
from that due to mitral incompetence The characteristic features 
of tricuspid regui^itation have been detailed above 

Course and Comphcatlons Relative incompetence may disappear 
with adequate treatment 

Prognosis This is serious, as the lesion is indicative of a severe 
degree of heart failure 

Treatment. Venesection and digitalisation are usually required 
Tricuspid Stenosis 

Definition Narrowing of the orifice of the tricuspid valve 
Etiology Tricuspid stenosis is a very rare lesion either resulting 
from previous rheumatic endocarditis or being congenital in ongm 
Pathology The narrowed tncuspid orifice is often associated with 
mitral stenosis 

Clinical Findings The patient may be cy anosed and the skm of the 
face and neck pigmented Despite evidence of right heart failure the 
patient may show little distress The heart Palpation A presystolic 
thrill may be felt over the right side of the lower port of the sternum 
Percussion The heart is enlarged to the right Auscultation A 
d astolic murmur usually mid diastohc is heard with maximum 
intensity over the lower part of the sternum conducted shghtly upwards 
and to the right X ray exammation shows considerable enlargement of 
the right atnum The electrocardiogram shows tall sharp P waves 
in lead 11 which are often wide if mitral stenosis is also present The 
bver It may be possible to detect presj stohc (atrial sy stolic) pulsation 
The bver is usually enlarged firm and not tender (cardiac cirrhosis) 
There is frequently cedema of the ankles and ascites develops later 
Differential Diagnosis As tricuspid stenosis is so rare, it must be 
very carefuffy differenfiaferf from mifraf stenosis wrtfi wibcA tC iv 
usually associated With the onset of atnal fibrillation the diastohc 
murmur usually disappears 

Treatment This is as for atnal fibrillation or for right sided cardiac 
failure (see 231, 240) Valvotomy has been occasionally successful 

Pulmonary Regurgitation 

Definition. Regurgitation of blood through the pulmonary lalve 
Etiology Pulmonary regu^itation may occur as a compl cation 
of mitral stenosis due to mcreased pressure m the pulmonary circiut 
with dilatation of the pulmonary artery It may also be due to bacterial 
endocarditis grafted on a congenital pulmonary stenosis or more rarely 
jt occurs as a congenital lesion combmed with pulmonary stenosis It is 
a very rare x alvular lesion. 
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Clinical Findings The characteristic sign is a diminuendo soft 
diastolic munnur, foUowmg the second sound, with maximum intensity 
in the second and tlurd left spaces, near to the sternum It is conducted 
down the left border of the stemunrL The pulmonary diastolic murmur, 
which may be heard m advanced eases of mitral stenosis, is known ns 
a Graham Steell murmur, and is thought to be due to pulmonary 
regurgitation It is known as the murmur of pulmonary hj’pertension, 
and when first developed is not usually constant 

Differential Diagnosis It is very difficult to diagnose pulmonary 
regurgitation from early eases of aortic reflux, in which the pulse is 
not collapsing and other signs of aortic disease are absent 


Pulmonary Stenosis 

Definition Narrowing of the pulmonary valve 
Etiology Pulmonary stenosis is usually a congenital lesion, and is 
described on p 271 It may be due to compression of tbe pulmonary 
artery by a mediastmal tumour or an aortic aneurysm Rarely it is 
caus^ by bactenal endocarditis 


COVGENITAL DISEASE OF THE HEART 
Etiology Congenital heart disease is usuallj caused by develop 
mental errors, more rarely bj foetal endocarditis The right side of 
the heart is generally affected, probably owing to the higher pressure 
which obtains there during foslal life It is more common m bojs, 
particularly in first bom children There appears to be a relationship 
between the occurrence of congenital defects, cardiac, ocuinr and deaf 
mutism m the child, and an attack of German measles m the mother 
during pregnancy, especially during the first two months of pregnancy 
Pathology. Congenital lesions may be classified os — 

1 Abnormaliifes of Ponlion The heart may be situated external 
to the chest wall, in the neck or m the abdomen (ectopia cordis) or it 
may be on the right side of the body (dextrocardia) with transposition 
of the aorta and pulmonary artery In the latter case the other viscera 
may be in their normal site or transposed 

2 Seplal and Ftrlal Passage Defects (a) The atrial or ventricular 
septum may be absent (cor triloculare) (6) The atnal and v cntncular 
septa may be absent (cor bilocularc) (c) The atrial septum may be 
imperfect or a patent foramen ovale may be present (d) The ventncular 
septum may be incomplete, usually at the site of the pars merabranacca, 
near tlie upper end of the septum (<) The ductus arteriosus may remain 
patent Normally this closes by eighth dav after birth, and if it 
remains patent it does so ns a roecluinism compensatory to other defects 
These include pulmonary stenosis and aortic stenosis, the patent ductus 
allowing blood to pass to the pulmonary artery from the aorta in tlie 
former case, and to the aorta from the pulmonary artery m the latter 
A patent ventricular septum is also oRcn present 
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8 Defects of the Main Vessels (a) Pnlmonary stenosis This may 
imply actual atresia of the pulmonary artery, or narrowing of the artery 
at the valve level or at the infundibulum (6) Aortic stenosis The 
occlusion may occur at the valve nng, between this and the entmnce 
of the ductus arteriosus, or at the point just below the entrance of the 
ductus arteriosus {coarciaiion of the aorta, see p 273) 

4 Valvular Defects {a) The pulmonary valve Pulmonary stenosis 
may be due to shrmkage of the valve cusps, or to narrowmg of the valve 
ring, or a supernumerary cusp may be present often associated with a 
patent foramen ovale or perscsteot ductus artenosus Only two cusps 
may be present, or there may be a supernumerary one. Pulmonary 
regurgitation is uncommon. (6) The tncuspid valve Congemtal 
regurgitation or stenosis may occur (c) The aortic valve Two cusps 
only may be present, and the valve be incompetent, or there may be a 
supernumerary cusp (d) The mitral valve This is rarely stenosed 

5 Defects of Conducting Tissue Congemtal heart>bIock is usually 
due to a deficiency of the upper part of the ventricular septum, the 
atno ventncular bundle endmg in a band of fibrous tissue 

6 Combined Lesions, such as Fallot's tetralogy In this there is 
stenosis or hypoplasia of the pulmonary artery, a defect m the ^ entric 
ular septum, the aorta communicates with both ventricles, and the 
right ventncle is hypertrophied The Eisenmenger complex differs from 
Fallot’s tetralogy masmuch as the right \ entricular conus and pulmonary 
valve are normal and the pulmonary artery is dilated 

In the LuUmbacher complex there is an atrial septal defect combined 
with mitral stenosis It is generally beheved that the latter lesion is 
acqiured and not congemtal m ongm 

CUmcal Fmdings Cases of congemtal heart disease may be classified 
as cyanotic and acyanotic The cyanotic are blue when at rest, o'r mg 
to a venous arterial, right to left shunt Some cases show a border line 
cyanosis which may slowly mcrease owing to changes m intracardiac 
pressure or to heart failure The cyanotic group includes Fallot’s 
tetralogy, the Eisenmenger complex, pulmonary valvular stenosis with 
patent foramen ovale, pulmonary atresia, tricuspid atresia and trans 
position of the aorta and pulmonary artery The acyanotic group 
embiaces patent dactassetenosas, elxs&l septal dcleci ventnaAacsepta} 
defect, pulmonary valvular defect with closed septum and coarctation 
of the aorta 

Campbell also classifies cases of congemtal heart disease into 
oUgccmie, with dmumshed blood flow to the lungs and hypertranslucent 
lung fields as seen on X ray examination, and pleonaemtc, with increased 
bItJod Bow to the lungs and dense Jung fields as seen radiographically 
Here, there is a left to right shunt The importance of this subdivision 
lies m the fact that the blood flow to the lungs can be increased bj the 
Blalock Taussig operation (see p 273) The table on page 271 shows 
Campbell s classification 

In a typical case, m which there is deficient aeration, the condition 
IS noted at or shortly after birth The baby is cyanosed and blue (morbus 
emvleus), and a murmur is audible over the prccordium Later in 
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life, if the child is examined by the doctor for the first time, a history 
ma> be obtained that he has been blue from birth, and the parents 
may have been told that the heart was affected There is generally no 
history of rheumatism which might account for the heart murmur 

OnExamtnalton The child is often stunted m growth and he may 
be mentally backward Ulien cyanosed he tends to odopt a squatting 
position The fingers and toes are generally clubbed The blood shows 
an excess of red cells and of htcmoglobin the red cells numbering fVom 
7 to 12 millions per e mm , and the hxmoglobm may be as high as 150% 
(22 1 G Hb /lOO ml ) It is often difiicult or impossible to diagnose 
the exact nature of the lesion, and more than one defect may be present. 
The typical findings in the more important congenital lesions will now 
be described 

Pulmonary Stenosis 

There are two types 1 Subvalvular or infundibular Tins is 
usually associated with other cardiac defects such os Fallot s tetralogy 
2 Vabnilar In about 00% of cases the stenosis is valvular Cases may 
be ncjanotic when uncomplicated by septal defects, unless pcriphcr^ 
vaso constriction leads to a pcriphcr^ cjanosis DTien there is a right 
\t> \t5V ?iVfatA tv f’aTrtAwnwig fttttfrrrer* cyKnt)t,-rs 

occurs, often ivith clubbing of the fingers and poljcytluEmia Tliere 
may be sc\crc dj'spncca or angina of effort on hurrying Tlie physical 
signs whicli may be found m valvular stenosis arc os follows Tlie 
heart Palpation A s^’ stolic thnll may be felt in t he sec o nd or thir d 
left spaces near the stern um Percussion The dullness is increased 
to the right Auscultation A harsh systohe murmur is heard o\c r the 
pulm onary bas e , the pulmonary second sound is wea k or.nbseat The 
rig ht ventricle is en la rged and rosy produce a bulg ing or hcasnn g ofjhc 
s ternum and t here may be venous_engorgcmc nt inU ie neck Tlie 
clcctrocardiogram'shows ngliT^cntncuInr hypertrophy Radiography 
and cardiac catheterisation enable a more accurate diagnosis to be made 
of tlie nature of tlie lesion or lesions present. Pulmonary ral\otomy 
should be considered in coses with i^nosis and OTihoilar stenosis 
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Patent Ductus Artenosus 

Frequently there are no symptoms, the patient is not cyanosed and 
the fingers are not clubbed The heart Pulsation may be seen m the 
second and third left spaces, near the sternum due to enlargement of 
the pulmonary artery A systohc thrill may be felt at the site of the 
pulsation, and a diastolic shock may be present Auscultation A 
murmur may be beard, srhich is harsh or blowing, and begins just after 
the onset of the first sound It fades away towards mid diastole, and 
becomes loud agam with each systole (water wheel or machmerj 
murmur) The murmur is maximal at the second or third left space 
near the sternum, and it may be conducted towards the left clavicle, or 
heard at the back m the left interscapular region It 15 due to blood 
flowmg from the aorta to the pulmonary arter> The pulmonary 
second sound is accentuated At the apex the second sound may he 
reduplicated The pulse may show an increased pulse pressure X ray 
examination often shows dilatation and pulsation pf the pulmonary 
artery and pulsating hilar vessels The electrocardiogram is usually 
normal Angiocardiography may show the pulmonary arfcrj fiUmg 
from the right ventricle first and then from the aorta Cardiac 
catheterisation usually shows blood from the right atrium and scntncle 
with a normal ovjgen content (70% saturated) whereas blood from 
the pulmonary artery is over 80% saturated Death usually occurs 
before the age of 40, either from bacterial endocarditis or cojigestue 
failure Paradoxical embolus may occur, a clot passing from the left 
atnum or from the mitral or aortic \*alve to the Jung Surgical treatment 
consists m ligation or excision of the ductus under penieiUin co%er 
This should prevent bacterial endocarditis developing If it is present 
It should be eradicated by peniciUm before operation The mortali^ 
rate from the operation is about 3% m skilled bands The operation 
must only be performed if the patent ductus is the only lesion present 

Patent Ventricular Septum 

The heart. Auscultation A loud or harsh murmur (bruit de Roger) 
may be heard, which starts early in systole and extends mto diastole 
It ntsy bs aadibie id the xnid xtemaJ hn^ or aloqg the left sternal 
border near the third costal cartilage or lower down near the xiphoid 
process It is not conducted to the nedvor to the axilla The pulmonarj 
second sound is audible Many cases are symptomless m early life The 
lesion may be associated with congemtal heart block or with Fallot’s 
tetralogy Bactenal endocarditis may de\elop, usually on the right 
side 

Patent Foramen Ovale 

With a large atrial septal defect the blood passes from the left 
atnum to the right atrium There is enlargement of the nght side of 
the heart and of the pulmonary artery The hilar branches of the 
pulmonarj artery maj readi aneurysmal size A systolic murmur is 
heard over the middle or upper part of the sternum on the left side, 
and the pulmonary second sound is usually accentuated and split, or 
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pulmonarj incompetence may occur Right bundle branch block is 
found m about 95% of cases Cardiac catheterisation wfll determine 
whether a shunt is taking place between the atna, as m about 25% 
of normal people the foramen is patent, althougli functionless Patent 
foramen ovale maj be ossoented with mitral stenosis (the Lutembacher 
complex) or ^vith amclmodactjlj (Marfan’s syndrome) In the latter 
the fingers and toes are elongated (see Fig 18) the face is thin, the 
skeletal muscles are poorly developed, the palate has a high arch, the 
chest IS pigeon shaped and the lenses are dislocated Congenital lesions 
of the urinary tract rarely occur The atnal septal defect often causes 
no symptoms until middle hfe, when heart failure or more rarely 
bacterial endocarditis may supervene In countries in wluch sclustoso 
miasis 13 endemic the radiological appearances of the heart m bilharzial 
heart disease may be indistinguishable from those of atnal septal defect 
The septal defect can be repaired surgically 

Coarctation of (he Aorta 

Two types are described 1 Adult The constriction is at the site 
of the ductus arteriosus 2 Infantile There is narrowing of the 
isthmus between the left subclavian artery and the ductus arteriosus 
The patient usually complains of no 8>Tnptoms, but intermittent 
claudication may occur 

Signs of h>'pertensi\e heart disease are usually present Tlie 
characteristic features of coarctation are The blood pressure is raised 
in the arms, and low in the legs Animal expenments indicate that the 
hypertension in the arms is of renal ongin Tlie sj'stohc braclual 
pressure may be 150 to 160 mm Hg m a child of 10 years, and often no 
pulsation can be felt m the femoral arteries Enlarged and tortuous 
arteries may be seen or felt in the chest, especially m the intcrscapular 
region or m the neck and arms Xraj cTammitionniayrevealnotehing 
of the nbs due to the enlarged intcrcostfil arteries (Rocsler’s sign) The 
ascending aorta dilates and the aortic knob is small Angiocardiography 
will reveal the aortic constnction Death may result from congests e 
failure, rupture of the heart or aorta, cerebral hfcmorrhagc or bacterial 
endocarditis Death usually occurs before the age of 40 Crafoord’s 
operation of surgical repair has proved successful in many coses, the 
operation mortality rate being alwut 10 to 16% 

Fallot’s Tetralogy 

This IS a cause of cyanosis, poljcyUiicmia and clubbing of the fingers 
m adult life A sj stohe tliriU and murmur ore usuallj present near the 
stemum m the second and third left spaces Tlie X my findings arc 
tj^ucal, the heart having a ceeur en adboi appearance, the aorta is 
displaced to the right, the right wntride is hj {lertrophied, and there is 
a concavity where the shadow of the pulmonary orterj should be seen 
Angiocardiograph) wlucli shows simultaneous filling of the aorta and 
pulmonary artcr>, and cardiac cnthetaisation which confirms the 
presence of pulmonarj stenosis, are helpful in the diagnosis of doubtful 
cases The Blalock Taussig operation consists m anastomosing one or 
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contents The sac of the anexirysm is fonne^ internally of layers of 
blood clot, outside wluch are the remains of the middle coat, the outer 
coat, fibrous tissue and perhaps surrounding structures to irhich it 
becomes adherent, such as the sternum, vertebne or trachea Calcareous 
plaques may be seen on its inner surface In the adjacent parts of the 
aorta there are usually foimd the scars of syphihtic aortitis In cj'stic 
necrosis of the aorta there is degeneration of muscular and elastic tissue 
m the media, with the formation of small cystic areas containing 
mucoid material About 76% of aortic aneurysms are thoracic involvmg 
the arch, and about 10% are abdominal. The clinical findings of aortic 
aneurysms will be considered under separate headings, accor^ng to the 
portion of the aorta mvolved. 

Aneurysm of the Tboradc Aort^ 

An aneurysm of the ascending part of the arch is one of physical 
signs, whereas aneurysms of the transverse and descending parts of the 
aortic arch give nse chiefly to symptoms, due to pressure effects 

Aneurysm of the Aortic Smuses 

Clinical Findings. The patient may be a comparatively young man, 
between 80 and 40 years of age He may complain of famtness, 
prscordial distress, headache or of pam rescmbbng thot of angina 
On Examxnaiton .* Generally no signs of aneurysm ore detected, 
but there is eMdence of aortic reflux fii some instances, owing to 
pressure of the aneurysm on the inferior vena cava, there in oedema of 
the legs, ascites, and enlargement of veins m the abdominal wall 
Sudden death may occur from rupture into the pericardium In other 
coses the rupture may be more gradual and of a dtssectiog character. 

Fusiform Dilatation of the Aortic Arch 
Clinical Findings. The patient is usually an adult mole past middle 
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other subclavian arteiy with the homolateral branch of the pulmonary 
artery The operation mortality rate is about 10% Pulmonary 
valvotomy and infundibular resection ate alternative operations 

Tricuspid Atresia 

In this condition there is mtense i^anosis due to a tight to left 
atnal shunt, the left venlncle is much enlarged The blood supply of 
the lungs is reduced and is mamtained through a patent ventricular 
septum, patent ductus or a bronchial collateral circulation The 
Blalock Taussig operation is of value 

ANEURYSM 

Definition An abnormal dilatation of an arteiy, resulting from 
changes m its walls 

Varieties Aneurysms may be subdivided into 1 lYue aneurysms 
The wall contains one or more of the arterial coats They may be 
(o) Fusiform or dilatation The aortic arch is especially liable to be 
thus affected (4) Saccular A localised swelhng may form on large or 
small arteries (c) Dissecting A new channel is formed in the media 
through which the blood flows for a variable distance before regaining 
its nonnal path, (d) Cirsoid A small artery and its branches are 
involved m a fusiform dilatation. 

2 Arteno<venous aneurysms These may be (o) An aneurysmal 
varuc. There is direct communication between an aitoy and a vem 
h) A varicose aneurysm The artery and vein communicate through a 
sac 

8 False aneurysms A swelling containing blood commumcates 
with an artery, but the walls of the swelhng are not formed by the 
arterial coats. 

The fusiform, sacculated and dissecting aneurysms are of medical 
importance, the other vaneties are chiefly of surgical mterest Small 
saccular aneurysms ( ‘ berry ** aneurysms) may occur m the cerebral 
or retmal arteries, or elsewhere in the body They are of clinical import 
ance when occurring m the brain (see p 817) 

Aortic Aneurysm 

Etiofogy Syphilis is the most important cause and owmg to the 
more efficient early treatment of syphilis aneurysms are much more 
rare than they were formerly The fusiform type however maj be 
associated with arteriosclerosis and not with syphilis A fusiform 
aneurysm may also develop m association with coarctation of the 
aorta Cystic necrosis of the aorta is also a cause of dissecting aneurj^m, 
which may subsequently rupture Mycotic aneurysms occur m 
association with bacterial endocarditis and septicjcmio, emboli being 
carried to the vasa vasorum of the arterial wall Such mycotic 
aneurysms are usually multiple Predisponng causes 1 Age Usually 
over 60 2 Sev Males especially 8 Occupation Involving stram 

Pathology Syphilis causes a mesaortitis the elastic and muscular 
fibres degenerate and the wall of the aorta yields to the pressure of its 
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contents The sac of the aneurjsm is formed internally of layers of 
blood clot, outside which are the remains of the middle coat, the outer 
coat, fibrous tissue and perhaps surrounding structures to which it 
becomes adherent, such as the sternum, vertebrre or trachea Calcareous 
plaques may be seen on its inner surface In the adjacent parts of the 
aorta there are usually found the scars of syphihtic aortitis In cystic 
necrosis of the aorta there is degeneration of muscular and elastic tissue 
m the media, with the formation of small cystic areas containing 
mucoid matenaL About 75% of aortic aneurysms are thoracic mvolvmg 
the arch, and about 10% are abdomma! The clinical findings of aortic 
aneurysms wiU be considered under separate hcadmgs, accordmg to the 
portion of the aorta mvolved. 

Aneurysm of the Thoracic Aorta 
An aneurysm of the ascending part of the arch is one of physical 
signs, whereas aneurysms of the transverse and descending parts of the 
aortic arch give nse chiefly to symptoms, due to pressure effects 

Aneurysm of the Aortic Smuscs 

Clinical Findings The patient may be a comparatively young man, 
between 80 and 40 years of age. He may complain of faintness, 
preccordial distress, headache or of pnm resembling that of angina 
On Examxnolton * Generally no signs of aneurysm are detected, 
but there is evidence of aortic reflux. In some instances, owing to 
pressure of the aneurysm on the inferior >cna cava, there in cedema of 
the legs, ascites, and enlargement of veins in the abdominal wall 
Sudden death may occur from rupture mto the pericardium In other 
coses the rupture may be more gradual and of a dissecting character 

Fusiform Dilatation of the Aortic Arch 
Qlnlcal Findings. The patient is usually an adult male past middle 
age. Ue may have no symptoms, or he may notice a little difficulty in 
breathing or in swallowing In other cases the symptoms arc character- 
istic of aortic reflux 

On Exarntnoixon Inspection The patient must be viewed m a 
gpodU^iL, both. from, the side and m Croat. Pulsatmamaybeseeuiust 
above the manubnum sterai, or m the first or second right intercostal 
space close to the sternum, or the manubnum stemi itself may pulsate 
Palpation The impulse may be felt at these sites The cardiac apex 
IS usually forcible, and it is often displaced a httle downwards and 
outwards A systolic thnll may be present over the aortic base, with 
a diastolic sho^ Percussion An area of dullness may be detected 
over the manubnum stcnxi Auscultation The aortic second sound 
may be clear and nnging, or an aortic diastolic murmur may be heard 
There may also be an aortic systobc murmur The artenes These 
are usually thickened Absence of the brachial and radml pulses on 
both sides has been recoiled, probably owing to obstruction of the 
onfices of the innominate and left common carotid and subclavian 
artenes The blood The Wassennann reaction is not necessarily 
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positive X ray examination Screenmg m the poster© anterior and 
oblique positions will reveal the dilatation of the aorta It should 
be remembered that pulsation can often be felt m the jugular (supraster 
nal) notch, without any dilatation of the aorta bemg present, usually 
when the aorta is uncoiled In the doubtful cases of aortic aneuijsm 
angiography is likely to be of value 

Saccular Aneurysm of the Ascending Arch 
Clinical Fmdmgs The patient is usually an adult male, past middle 
age He may give a history of syphilis years ago The symptoms are 
very variable Thus there may be no coraplamt of lU health, or the 
patient may notice pam m the region of the sternum on the nght side 
of the chest, or m the back between the shoulders He maj complam 
of swellmg of the face, neck, arms or hands, or of a feehng of engorgement 
of the face and neck, particularly on stooping There may be dyspncea 
on exertion or paroxysms of coughing Shght stndor maj have 
been noted when the patient is asleep In some cases a throbbing is 
felt m the aneurysm or hasmoptysis may be the first symptom 
On Examination Inspection The face and neck may be high 
coloured with injected conjunctiv®, and one or both arms ma> be 
swollen Enlai^ed veins may be seen on the front of the chest ^VTien 
the patient stoops down there is often considerable congestion of the 
face and neck In rare cases when there is interference with the blood 
suppl} to one arm as m aneurysm of the innominate artery , unilateral 
clubbing of the fingers ma} bepresent Shghtpulsationmaybedetected 
in the second or third nght space near the sternum, or there may be a 
definite pulsating swellmg the size of a golf ball or larger Palpation 
Pulsation maj be felt m the sites mentioned aboie, and with an 
aneurysm the pulsation may be expansile A systohe thrill is rarely 
felt The apex beat is usually forcible and displaced a little do^^mwords 
and outwards Percussion Dullness may extend outwards from the 
manubrium stemi to the nght, in the first to third spaces, for 1 or 2 
inches Auscultation The aortic second sound is accentuated, and a 
systolic murmur may be heard over the pulsating area The pulse 
The radial pulses may be unequal m force or m time, but this onlj 
occurs m about 4% of aortic aneurjsms A difference of blood pressure 
of over 20 mm, Hg m the two arms is also of diagnostic s/goificanee. 
The lungs Pressure on the nght epartenal bronchus may result in 
shght dullness and weak air entry o\er the apex of the nght lung 
The trachea Pressure here may cause dyspncea, stndor (the leopard 
growl) or a harsh cough (gander cough) The nght recurrent laryngeal 
ner\ e This is rarely involved , pressure produces first abductor 
paralysis and later a complete paralysis In the latter stage the cough 
is described as * bovine,’ lacking any explosn e character Tlie blood 
The Wassermann reaction is positive m a high percentage of cases 
Death has been recorded from rupture into the pulmonary artery 

Saccular Aneurysm of the Trans\ene and Descending Arch 
Clinical Findings The patient is likely to complam of pressure 
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symptoms He may notice shortness of breath either on slight exertion 
or when at rest cough, expectoration or difficulty in swallowing solid 
food There may be pain under the sternum, in the back between the 
scapulie round ^e chest or down the arms There may be swelling of 
the face, the neck or the left arm The dyspncca may be reheved if the 
patient stoops forward, as this tends to increase the antero-posterior 
diameter of the chest 

On Examination Inspection Pulsation may be seen over the 
manubrmm stemi or in the left interscapular region Palpation 
Pulsation or a thnll may be felt over the manubnum Percussion 
The heart may be enlarged downwards and to the left , dullness may be 
present over the manubnum Auscultation The aortic second sound 
maj be accentuated Furt/ier signs of aneurysm A tracheal tug may 
be felt, if the cricoid cartilage is derated with the forefingers, while the 
patient lifts up his head The larynx may not move upwards with 
deglutition The air entry may be weak over the upper or lower lobe 
of the left lung and signs of bronchitis or of bronchiectasis may be 
found in the left lung Afore rarely signs of distention of the left Jung 
are noted, the note being hj'perresonant and the breath sounds weak 
Pressure on the left recurrent laryngeal nerve may cause laryngeal 
paraljsis The left pupil maj be dilated from stimulation or con 
strictcd from paralysis of the sympathetic There ma> be flushing 
or sweating limited to one side of the face, corresponding with the side 
of the aneurysm Slowing of the heart may result from stimulation of 
the vagus Pressure on the phrenic ner%e may cause hiccough or 
paralysis of the left half of the diaphragm Pom in the chest or left 
arm may be due to pressure on the intercostal nerves or the brachial 
plexus The left pulse maj be weaker than the right if the aneurjsm 
is situated between the innominate and the left subcla^ lan arteries and 
the blood pressure lower in tlie left arm than in the right Lowenng of 
blood pressure in the left carotid artery may also cause dilatation of 
the left pupil due to relaxation of tlie vessels m the left ins Pressure 
on the thoracic duct may result in chylothorax, and cesophageaJ 
pressure maj cause dysphagia 

Aneui>sm of the Descending Thoraac Aorta 

Clinical Findings The patient may complain of a gnawing pam 
in the back m the tl oracic region, radiating around the chest or spreading 
to tJie lumbar area Tlicre nnj be pains jn the legs or weakness or 
later, paralysis Dj splingia cough and expectoration arc also some- 
times present. 

On Etaminaiton Inspection The back should be examined m a 
good light, with the patient sitting up It should be viewed from side 
to side Tihen a pulsating area may be seen usually low down to the left 
of the thoracic vertebra? Palpation Pulsation or a thnll may be felt 
in the left mterscapular region or just below this area Percussion 
The note may be impaired o\er this area Auscultation A systolic 
murmur may be heard in the left mterscapular region The ortenes 
The radial pubes are equal, but the femoral pukes may be weak or 
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absent.^ The lungs : There may be signs of bronchitis or of bronchi- 
ectasis in the left lung, or of a left pleural effusion. In more advanced 
cases erosion of the bodies of the vertebras results in Ig^ihosis or 
compression paraplegia, with sensory and motor disturbances in the 
legs. 

Prognosis. A thoracic aneurysm is a very serious disease, and 
recovery is not to be expected. Death usually occurs between 4 and 15 
years from the time of diagnosis. 

TreatmenL Prophylactic. Syphilis should be treated adequately 
and early. 

Curative. The anti-syphiliUc treatment described on p. 600 shotild be 
given, but it is advisable to keep the patient in bed for at least 8 months 
after the diagnosis is made. This will aid clotting by diminishing 
the circulation rate. If there is venous engorgement, venesection of 
10 to 20 fl. 02. (300 to 600 ml.) from the arm often affords much relief, 
and can be repeated as required. The diet should be moderate. A 
regular daily action of the bowels should be secured. The pain Is general- 
ly relieved by the iodides, but if very severe. Nepenthe 10 to 15 m. 
(0-6 to 1 ml.) may be required or tab. pethidin. bydrochlor. 50 mg. by 
mouth. When the patient is allowed up, all violent exercise or strain 
must be avoided. 


Aneurysm of the Abdominal Aorta 

Saccular, fusiform or dissecUng aneurysms may develop. A saccular 
aneurysm near the origin of the coeliac axis artery is perhaps the most 
common variety. 

Clinical Findings. The patient complains of abdominal or lumbar 
pain. It is a continuous type of p^, and may be intensified by lying 

On Examination : Inspection : With a large aneiuysm a pulsating 
swelling may be seen in the epigastrium, or at times in the back near the 
lumbar vertebr*. Palpation : A pulsating swelling is felt m the 
abdomen. This is definitely expansile. The femoral pulses may be 
obliterated. In some cases an aneurysm may form on a renal artery, 
with the appearance of a large pulsating swelL’ng in the loin. 

Differential Diagnosis. A pulsating abdominal aorta is frequently 
noted in thin patients, especially in women. It does not usually cause 
pain, although its throbbing may produce discomfort. The swelling is 
not expansile, the femoral pulses are normal and there are no pressure 
symptoms, such as may re^t with an abdominal aneurysm from 
erosion of the vertebrte. An abdominal tumour may receive trans- 
mitted pulsation from the aorta. If the patient is examined in the 
knee-eJl»w position, the pulsation usually disappears as the tumour 
drops forward. 

Treatment This is as for thoracic aneurysm. 

Dissecting Aneurysm 

Pathology, A dissecting aneurysm may form in any part of the 
aorta. It is usually secondary to cystic necrosis of the media. The 
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mtuna ruptures and Wood tears up a path between the coats of the 
aorta Rupture of the dissecting aneurysm is usually a terminal event 
Clinical Findings This is not an uncommon condition The patient 
IS usually a male, and often apparently in good health In other cases 
he is known to be sulfenng from hypertension In women about 50% 
of cases are assocaated with pregnancy The patient may be suddenlj 
seized with agonising pain, either in the chest, between the scapulxe, at 
the back of the neck, in the loins or in the abdomen The pain may 
radiate to the head arms, pelvis or legs In other coses there is no pain, 
the onset being sudden with loss of consciousness, and neurological signs 
may be found in the limbs Ihe pulse is often slow and feeble according 
to the degree of shock and collapse In some cases hypertension 
persists, m others there is cirtrcme dyspnoea Swelling of the neck may 
be noted when the rupture occurs in the region of the aortic arch 
Extensive bruising, appearing m a few hours in the skin of the neck, 
chest or abdomen is very suggestive The electrocardiogram shows no 
evidence of coronary infarction 

Course and Complications If rupture has not occurred the patient 
may recover from the initial attack, only to have further attacks, one of 
which proves fatal In some cases, however, the patient dies from 
another disease, and the dissection is discovCTcd at autopsy 

Differential Diagnosis Such conditions os coronary occlusion, an 
acute abdominal emergency, a cerebral iuemorrhage, or acute lumbago 
may be <ljagnoscd In one of my cases the pain come on suddenly in 
the left lumbar region, as the patient stretched up m bed to switch on 
the light Few cases arc diagnosed during life 

Treatment Jforplune sulph i gr (15 mg ) or Omnopon 1/8 gr 
(20 mg ) should be injected, and repeated as necessary to dull the pain 

Arterlosdcrosb 

Definition Local or diffuse hordemng of arteries due to inflammatory 
or degenerative changes m their coats 

Vaneties From the clinical standpoint arteriosclerosis may be 
divided into two mam classes, atherosclaxisis which affects the aorta 
and its mam branches, and penphcrol arteriosclerosis 

Atherosclerosis 

Etiology Atherosclerosis is considered to be due to a defect m 
cholesterol metabolism. Predisposing causes 1 Age The mcidence 
mcreases with age. 2 Sex JIalcs predominate, but after the 
menopause the incidence is about equW 8 High blood pressure 
4 llypercholeslerolamua 5 A hcrcitary diathesis 6 Overeating 
and ovenlrinkmg 7 Obesity 

Pathology The early lesion consists of yellow streaks m the aorta 
composed of cholesterol, phospholipids and protein It is situated in 
the intima Later, the atheromatous plaque forms Tlie aorta and large 
arteries arc chiefly affected, also the coronary and cerebml ^ esscis, and 
those supply ing the lower hmte rather than the arteries of the arms 



280 THE CAEDIO VASCULAR SYSTEM 

Fatty degeneration may lead to an atheromatous ulcer, and calcification 
may ensue 

Penphcral Arteriosclerosis 

There are two mam tj'pes medial sclerosis or Monckeberg’s sclerosis, 
and the diffuse hyperplastic sderosis of Gull and Sutton 

Medial Sclerosis 

Pathology Fatty degeneration and calcification occur in the media, 
■with the formation of pipe stem vessels The mtima is secondarily 
thickened It commonly affects the arteries m old age and in association 
•with diabetes mellitus Blonckeberg said that the brachial arteries are 
seldom m\ olved Despite this the common variety of arteriosclerosis, 
characterised by thickemng and tortuosity of the brachial arteries, does 
not appear to fall into any of these categories, but it is usuallj held to 
be a variety of medial sclerosis The blood pressure is not necessarily 
raised 

Diffuse Hyperplasbc Sclerosis 

Pathology The small arteries, arterioles and capillaries are chiefly 
affected, and there is often some fibrosclerosis Hyaline degeneration 
occurs in the intiraa of the artenoles, especially in the kidneys, spleen, 
brain, pancreas, li\er and suprarenals Tlie parent ortencs show 
mtimal thickening from protiferation of the subml ima In the capillaries 
the endothelium swells and degenerates Fibroid myocarditis and 
chronic nephritis are often present in adults, and renal disease m 
children (see also p 481} 

Endarteritis Obhterans 

There is narrowing of the smaller arteries in the extremities, due to 
proliferation of endothelial celb This may result m ulceration or 
gangrene m the digits The cause is unknown, it is met with m siTihihs, 
at times m tuberculosis, m rickettsial infections after injuries and in 
frost bite The arterial circulation in the limbs is normal, and the pedal 
pulses are palpable when the toes are affected The arms are affected 
more often than the legs 

Climcal Fmdings in Artenosclerosis 

The patient is usually a male past nuddle age Tlie onset of the 
disease is msidious and nothmg abnormal may be noticed, bejond a 
slight pallor m some cases, until the arterial changes produce symptoms 
definitely located to some portion of the bodj In other cases, when 
there is a diffuse thickening taking place m the various arteries of the 
body, the patient may complam that he is becoming prematurely old 
and unfit for the activities to which he has been accustomed The 
efTects produced by arteriosclerosis \arj with the type of pathological 
change present, but clinically they are best considered regionallj The 
blood pressure is usually raised and the heart hj'pertroplued, but in 
senile arteriosclerosis this is often not the case, and it is not nccessanlj 
so in atherosclerosis The condition of the artencs maj be judged 
clmically by palpatmg those which are superficial, such as the radial. 
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brachnl, facial, temporal, femoral and dorsalis pedis The radial artery 
may be firm like a ivhipcord m diffuse hyperplastic sderosis, or calcified 
nodules may be felt in atheroma, or it may be hard like a pipe stem, m 
the medial tj'pe The radial and brachial arteries are sometimes tor 
tuous, and this may occur without calcification Tortuosity of the 
temporal arteries does not necessanly imply arteriosclerosis Ophthal- 
moscopic examination maj show arteriosclerotic changes m the retinal 
vessels 

Cerebral Symptoms There may be mental deterioration, lack of 
concentration and insomnia , or attacks of giddiness, temporary loss of 
consciousness, paresis, aphasia or epileptiform convulsions may occur. 
Artenosclerotic Parkmsomsm is also described, characterised by rigidity, 
affecting cspeciallj the trunk and lower limbs, a mask like expression, 
and bradjkinesis Transitory blindness due to spism of the vessels 
may ensue Cerebral thrombosis or litemorrhage are more serious 
complications 

Cardiac Symptoms Atherosclerosis of the aorta or coronary 
arteries may lead to aneurysm of the aorta, aortic incompetence, mjo* 
cardial degeneration, cardiac hypertrophy, angina pectons, coronary 
tlirombosis, or aneurj sm of the heart followed b> rupture 

Abdominal Symptoms. Attacks of abdominal pom, constipation or 
mesenteric thrombosis may ensue. 

Renal and Vesical Symptoms Arteriosclerotic kidnej's may result in 
chrome nephritis, usually without oedema nsmaturia may result 
from arteriosclerosis of vessels m the bladder 

Peripheral Symptoms Involvement of the arterial supply of the 
extremities, especially the legs, results in intermittent claudication 
The patient finds be cannot walk more than a few yards without severe 
pam in the legs which ceases as soon as he rests In more advanced 
cases there may be pam and cramps apart from exercise, and gangrene 
may slowly set in In the diffuse hyperplastic sclerosis the clinical 
picture IS that of a sjstohc blooil pressure of 380 mm Ilg or more, with 
secondary cardiac h\’pertroph> (hvperlcnsive heart disease) This is 
known clinically as hj’perpiesia or essentia! hypertension 

Differential Diagnosis Arteriosclerosis is usuall} cosily diagnosed 
by palpating the peripheral v essels In the medial form, an X raj film 
may show the calcification Intermittent claudication due to arteno 
sclerosis must be differentiated from tlirombo angiitis obliterans Ihe 
clnracterislic features of the latter disease ore that it occurs in younger 
men, usually Hebrew s and migrating phlebitis is also present m the legs 
Course and Complications The arterial changes are progressive, 
and such complications as hjcmorrliage, gangrene or muscular 
degeneration are liable to occur from mterferenoe witli the blood supply 
to the tissues Bronchitis maj develop 

Prognosis Tlie outlook is more unfavourable when calcification 
occurs in the arteries of a young man Jljocardial degeneration, 
aneurj sm and renal incfTiacncy all increase the sev enty of the condition 
Treatment This is in tlie mom that of high blood pressure (sec 
p 285) 
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For intermittent cZnudication, the patient should be given niool 
acid by mouth in doses sufficient to produce flushmg, beginning ^ 
25 or 50 mg , 1 1 d This may afford great relief Alternatn 
Hydergme may be adnumstered, the patient taking 3 to 8 tablets ( 
mg of the active ingredients in cadi) dailj sublingually, and 1 nil b 
mjectcd subcutaneously once or twice a week 'With improvement 
dose may be reduced to 1 to 3 tablets a day In addition, hot ba 
massage and passive vascular exaoises (see p 289} are of value. 

Pulmonary Arteriosclerosis 

{Pulmonary Atheroma. Ayerza's Dtsease Cardtacos Negros) 

There are two mam groups of cases 1 Due to primary chai 
m the pulmonary artery and its branches 2 The changes in 
pulmonary artery ore secondary to changes m the lungs and he 
such as chrome bronchitis, emphysema and mitral stenosis The prm 
form may be due to a syphilitic mfection of the pulmonary art 
but there is a non inflammatory sclerosis occurring m younger pec 
the cause of which is unknown Ayerza’s case was secondary to 1< 
standing disease of the lungs 

The chfucal picture resembles that described under Pulmor 
Heart Disease 

Phlehosclerosls 

Hardening of the veins may occur m association with varicose ve 
m thrombo-angutis obliterans, in artenO'capiliary fibrosis, and m > 
betes mellitus The pulmonary veins may be affected in mitral stenw 

Thrombosis of the Axillary Vein 

This may occur m healthy young adults as the result of a sud 
stram made with the arm and hand , rarelj it de\elops spontaneou 
It may be due to pressure of the costocoracoid ligament and subclai 
muscle when the arm is abducted The affected arm swelh anc 
cyanosed, and dilated superficial >eins appear on the arm in the as 
and o%er the anterior part of the chest The arm should be resl 
elevatedj and anticoagulant treatment gi>en (seej) 190} 

High Blood Pressure 

Definition Increased blood pressure from any cause 

Physiology and Patholc^y The maintenance of blood press 
depends mainly on two factors, the cardiac output and the penphe 
resistance Transitory changes in blood pressure may result fr 
emotion, jam, exer cise, angina pectoris, or a tabetic crisis Tlie aven 
blood pressure readmg between the ages of 18 and 40iri20/80 rom I 
Later m life the pressure may rise to 140/90 mm Hg A diasti 
pressure permanently over 90 mm Hg in a young person is hkely 
be abnormal The pressure tends to nse m old age owing to loss 
elasticity m the arteries Permanent high blood pressure is ofi 
discovered on routine examination without the patient harag a 
symptoms 
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Rise of blood pressure may be due to : 1. Cardiac factors t An 
increas ed stroke output may be due to various conditions, such as an 
amciety state, aortic re flux or th yrotoxi cosis. Less often it results from 
adherent pericardium , complete h e art block , patent ductus art eriosus 
or an ortcno-ycoous aneurysm . 2. Peripheral factors : The peripheral 
resistance varies with the condit i on of the a rteri es, art erioles, capillaries 
an d ve ins, and vdlh the volume and visw^ty of th ^loptr^ TlucScning 
and loss of elasticity of the arteries, arteritis, arteriolar thickening 
and spasm all tend to cause a rise of blood pressure. Increased 
blood viscosity is met with in the ixilycythtemia hypertonica of 
Gaisbock. 

Hypertension may be acute or clironlc. '^cute hypertension. This 
is met with in acute glomcrulonepWtis ^ndimthe toxemia of pregnancy. 
In bot h ot these the rise of Hood pressure is associatedjwith salt and 
wrt^Mtention, nnd”nnhe majority of cases the hypertension is only 
temporary, although occasionally it passes into a cluonic phase. 
'•ych.ronic hypertension. This may be due to 1. Renal cause s. These 
are the most common known causes of hypertension, including chronic 
pyelonephritis, chronic glomerulonephritis congenital polycystic dIse’aFe 
oMHeTcidneys, (^g^tal renal Jiypoplasia, and some tumours. Dis- 
turba nce of the ren al circulation, causi ng jschaimia, .also j^ulUjnJiieh 
brood pressure. TTTts may be due to coarctation of the aorta, to arteritis 
resulting from polyarteritis nodosa, systemic lupus erythematosus, or 
to thrambo-angiitis obliterans. It may also be associated with renal 
vein thrombosis, renal artery aneurysm, or hypoplasia of the renal 
artery. 

Clironic pyelonephritis is an important cause of hj-pertension in 
children and young people, 'svluch may be easily overlooked, as there 
may he nothing suggesting a renal lesion. A retrograde pyelogram and 
catheterisation of the ureters, with microscopical examination of the 
specimens obtained, should be carried out in unexplained coses of 
hypertension in this age group. 

Hypertension is, in some cases, related to unilateral renal lesions, 
especially the small atrophied kidney follomng chronic^pyelohephrilis. 
Other ca uses inclu de hydroneph^is,,hypoplastickidney,.stone,ja^‘a- 
tioii nephritis, cyste oT the’kidncy, artcnal stricture, pnpinoma_of_the 
renal pelvis, aneurysm of the renal artery, and tuberwlosis, etc. Re- 
Inoval of the affected kidney may result in a satisfactory fall in the 
blood pressure. 

Endocrine causes: The ptprarepal. Carcinoma, adenoma, or 
hyperplasia of the jxirtex, result msalt and ^valcr retention. From time 
to time in cases of phaiociwomocytoma (see p. 712) thesis ajudden 
outjwuring of adrenaline and noradrenaline into the caeuJation causing 
a_parox>’smnl rise of blood_pr<ssiuer The pituitary. In Cushjng’s 
disense_the hypertemion results' from excessive pr^uction of cortico- 
tropin (ACTil) stimulatlhyiEe iuprorCTtJ "corte x. The rise of blood 
pressure which may occur at the menopause is probably due to endocrine 
disturbances. 
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Essentia] H>’pertens!on 
{Jlt/perptesta) 

Definition^ A condition of hypertension of unknown origin, usually 
not associated with demonstrable renal msufiiciencj 

Etiology The cause is unknowm Hypertension can be produced 
in dogs by partial constriction of on e renal arterj A jircssor substance, 
renm, is th ought to bejroduccd m exce^ise amounts in tho-iscbrcinie 
kidneys Re nm is thought to be form ed jr^toredjn the first con 
\oluted tuEule s of t he kidney, and to co mbine m th e blood with a 
substance called hy pertensinogen (a globulin) to form a pre^r 
substance called hypertensm This work suggcslF tint” essential 
bj^iertension is due to a toxic substance circulating in the bloo<l and 
produced m the kidney whose blood supply is deficient Expcri 
mentally, remo\al of a kidney which has been rendered ischaemic is 
followed by a fall of blood pressure The high blood pressure does not 
result in any increase of general Lirculatory efficiency Predispositte 
causes v'l A ge . 80 to 50 yea rs 2 Sex Fem ales predominate 
^lighTly 8 Heredity There i s o definite fa milial incidence 

Pathology Post mortem ecaminntion usually rc' cals cardiac 
hypertrophy, the left ventricle being atlected Vanous arterioles in the 
body show artenolosclerotic changes especially m the kidneys, spleen, 
pancreas, liver and brain ITie kidneys roay show granular changes 
with an adherent capsule 

Clinical Findings Cases of essential hypertension fall into two 
groups according to the evolution of the disease , they ore mild or 
benign and se^ere or malignant Eemsn himerlensi^ Here the 
onset IS insid iou s the b foc^ pressu re be ing found to be raise d at a 
ro utine c^mination , Without tbc patient being aware of any syTnptoms 
referable to it The bl ood pressurercndin g is often variable in tlic early 
stages , late r it becomes per manentl y _miscd After some year! the 
patient may complain of \anous symptoms, such as tinnitu’s hendache , 
palpitations, dyspno ea on e xert ion, g iddiness', l ack of concentration 
irritability, numbne ss tin gling cramp or coldness alfecting the leg s 
or transicht ^isim l d istu^rbonccs Severe fii/pertenswn Ihc severe 
iymv’toros nftrn j^'quear AO tbc third nr fourth decade Ajiaticnt who 
has been known to have a tugh blood pressure tor some years, suddenly, 
and comparatively rapidh dctenonitcs The main eficct may ^1 OQ 
the heart , the kidney s, t he eyes or the brai n ~ 

On Examinaiim ~ The physical signs depend upon whether the 
hypertension is benign or sei ere, as described below 

Coune and Complications, Tlic course in benign hypertension is 
prolonged often for 10 or 20 years Death may e%cnliialK occur fwn 
cardiac fail ure, CCTcbml litcm otrlia Rc or~ Trom som^mt^uncht^isfasc 
iSomen arc l5s adversely affected by hypertension than arc men ^ 
Sfcerg h ijpertenston heart f ail ure may rapid ly ^nsue Hypertensive 
cerebral attacks axe not uncommon In one form which is more prone 
to develop m patients under the age of 40, there is cerebral cedema, ynth 
sc\ere heodache,_yonuting, drowsiness,_and possibly__co^ The 
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retinal arteriol e s a re constricted early m the attack Tlic diastolic 
j^ssure maj nse to ^0 mm Hg The blood nitrogen fibres are 
normal unless the kidney function has also failed The second variety 
IS more common in individuals overtheage of 40 and is probahlj due to 
angiospasm The patien t suddenij becomes unconscious m an cpilcpti 
form attack There may be a p reliminari cr^ This maj be followed 
b}_ooma, or there may be tr ansie nt apl^m monoplegia or hemiplegia 
In other cases there are papilledema retinal l^morrhages and 
e xudate s, and death ensues Jpm cardiac or renal failure The retinal 
changes are classified as Grow I Narrownng of retinal arteries Grade 
Narrowing of retinal arteries and nipping of veins '^Grade III 
In_addition, retinal hiemonhages and exudates Grade IV In addition, 
blurring of d isj Cerebral haimorrliage is a terminal event m other 
instances Probably about 55% of patients suffering from hj^pcrtcnsion 
die from cardiac failure 85% from cerebral hasmorrlngcs or enecphalo 
pathy, and 10% from renal failure 

Prognosis This is difficult to assess in any mdmdual case, unless 
signs of malignant hj'pertension arc present 

Treatment In the early sympfomJess stages no strict regime is 
necessarj J\'ioIent exerc ise shou ld not bejaken The patient should 
avoid ov er fatigue, lafe^ hours and excess of tobacco, alcohol or food 
1^0 special diet is required AMicn symptoms due to hj'pertension 
appear, the treatment includes analgesics such as r^irm to relieve 
headache, and the regular daily aidnunistration of tab phenobarb ct 
theobrom (B P C ) 1 mane, a salt poor duMo reduce^blood pressure, 
various drugs to lower blood pressure, and m some cases a surgical 
operation Kempner introduce the rice diet in 1044 for renal and 
hjqiertcnsiv e vascular disease The diet contains 2o0 to 850 G rice (drj 
•weight) boded m water or steamed The fluid is limited to 1 litre The 
diet IS poor in pr otein and salt Tlie fall iiTblo^'pressUre iTduc to the 
Iow“so3ium content Increasing the sodium chloride, even sbghllj, 
causes the pressure to rise Tlie diet is verj unpalatable and is not 
without danger as unenua maj ensue Tins treatment is of little 
practical value It does however, cmpliasisc the value of restricting 
the salt mtake The sodium content of various articles of food is given 
on p 674 The following articles sjmuld be avoided _Cheese, bacon, 
ham meat pies, sausages, turned meats, tinned soups and tinned fisli, 
chocolate, ice cream, soups, rennet, Ovo, Bovrd.Tjakmg powder, sodium 
bicarbonate, bottled sauces, picUcs, and mayonnaise Tlavounngs 
which rnaj be taken include vnnegar, herbs, bay leaves, pepper, garlic, 
curry, onions, lemon mustard, salt free Slarmite, parsley, sage, ginger, 
nutmeg, and cloves 1\inc may be used in cooking In manj coses, 
if a patient will keep steadfastly to a low salt diet, the sjTnptoms of 
bjqicrtension, provided thej arc not of the malignant vanetj, can be 
rebeved, the blood pressure lowered and the health much improved 
llypoUnsMC drugs These act in vanous wajs 

Ganglion blocking reagevis Tlie methoniu m salts p roduce tlicir 
efiect bjJ.)locking autonomic ncrre_gang1ia The blockngiTbr the sjm 
pathetic ganglia lowers the blood pressure, but the parasympathe tic 
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ganglia are also affected, which may r esult m dryness of the mouth, 
blurred vision, constipation, impotence, retention of urine, etc 
s, Ilexamethonxum bromide (Vegoij’sen) may be given by injection or 
orolJy, best combined with reseipine It is preferable only to giCrTt by 
injection The patient should be in bed and under medical obscr\ ation 
m the early stages of treatment The initial dose for intramuscular or 
subcutaneous injectiomis 12 5 to 25jDg On the next day this dose con 
be repeated every 8 hours, on the thud day every 6 hours, and on the 
fourth day every 4 hours, the dose being gradually increased until 
about 500 mg are given m divided doses daily The drug is put up m 
1% 2 5%, 10% and 30% solutions for injection 
) Pentap^oUdinttim bitartraU (Ansolysen) is perhaps preferable to 
hexamethonium It is put up m losing 4^ mg_tablets The 
initial dose is 10 mg, increased dodjjiy 10 to 20 mg The amount 
required is usually between 20 to 100 mg a Bay, but in some cases as 
much as 700 rag a day may be given It should be dissolved in water 
and taken half an hour before meals It may give rise to postural h>T>o- 
tension, paralytic ileus, difficulty m micturition, dryness of the mouth, 
or weakness of ocular accommodation 

2 Action on centres tn brain and on peripheral vessels Ilnd rallaz ine 
(ApresoUne) acts centrally It is given by mouth m doses of 25 mg 
every 4 to 6 houw It is not advisable to give this drug in casefoS 
severe Tiyperfension 

The blood flow through the kidney is increased and the diostolio 
pressure is affected more than the systolic Side effects include tachycar* 
diasfever, and a rash 

^0 Action on thalamic centres The tissues ore depleted of 5 hydrt>* 
xytryptamine and of noradrenaline 

Rauxolfia serpentina The punfied alkaloid rescr pine (Scrpasil) 
is put up m 0 25 mg tablets This is g i%en 3 to ^tin^ 
beginning of treatment, and reduced to a maintenance dose of about 

0 5 mg a day Rauailotd is also an olkaloidal extract put up m 2 mg 
tablets It IS given initially as 2 tablets daily, taken at the same time, 
reduced to 1 tablet daily 

4 Elicitation of ike Bezold reflex This reflex passes from the myo- 
cardium by the vagus to the nud brain There is sloiving of tlic pulse, 
fall of blood pressure and some penpberol vasodilation The verafrum 
alkaloids are examples 

r Venloid This is an alkaloid denved from yeratnim vinde The 
dose IS 2 mg 4 tunes a day The effective hy^tensive dose of the 
veratnim alkaloids is > cry close to the emetic dose 

5 Post ganglion tympathetie nerve or nerve endings blocking re- 
agents 

^Bretylium tosijlaie (Darcnthin) Tlus is put np in 200 mg t ablets. 
The dose is 200 mg 1 1 d on the first day, increasing d^ly by 100 mg , 

1 c 800 nig tl d to~C00 mg t iB ~It may cause severe giddiness or 
sudden falls m blood pressure The blood pressure should be taken four 
times daily, ivith the patient standing and lying 

Guanethxdine (Ismelm) This is long acting and only one daily dose 



LOW JJLOOD PRESSURE 287 

IS required It is put up m 10 mg tablets The dose is increased by 
10 mg each week up to about CO mg 

6 Drugs j>otenUahng the actum of hypoienstvc drugs These include 
chlorothiazide and hydrochlorothiazide 

The most useful preparations for routine use, in my experience, arc 
Ansolysen and Serpasil 

Surgical ireatmfni Bilateral splanchnicectomy may be beneficial 
in a small number of cases In the Smithwick operation the ganghonec 
tomy IS fro mTb 9 toL 3. It is performed transdiaphragraaticalTyln two 
stages The patient should be under the age of 50 The main indiea 
tions are severe hypertension, a blood pressure of 200/120 mm Hg or 
more, which does not improve with rest, and an absence of renal or 
myocardial disease or of generalised arteriosclerosis Retinal changes 
sucli as exudates and hemorrhages arc not contra indications in them 
selves and in successful cases they have proved to be reversible 
Further, the blood pressure should not be fixed t e it should approximate 
to normal during sleep under light Pentothal Sodium anxsthcsia, or with 
continuous caudal anaesthesia , the latter appears to be a more rehablc 
test Thus tlie resting pressure before operation may be 200/130, with 
Pentothal Sodium 100/125, with caudal anaesthesia 140/00, and aRer 
sympathectomy 180/00 After the operation there may be a temporary 
postural h>’poten$ion and postural tachycardia Tlie blood pressure is 
lowered permanently in about 15% of cases, but the patient is often 
symptomatically better although the blood pressure remains raised 

Low Blood Pressure 
(flppaptcw SubUnsion) 

Definition Dimmished blood pressure from any cause 
Etiology Low blood pressure may be physiological and unasso- 
ciatcd With any symptoms of tU health It may be postural, due to a 
failure of the blood pressure rcgulatmg mechanism, as is seen m soldiers 
on parade standing for long periods at attention, or when patients take 
hcxam^tlionium bromide to lower blood pressure Secondary 115710 
tension may be met with in wasting diseases, chrome infections and 
hypothyroidism It may be due to Addison’s or Simmonds’ disease, to 
hyperinsulmtsm, shock, baimortbage, coronary occlusion, neuro 
circulatory asthenia or to a hypersensitive carotid smus 

Pathology The low blood tension is usually due to capillary 
dilatation, and m some cases the blood is pooled m the splanchnic area 
Clinical Findings A low blood pTcssure may be an acute and 
temporary state, which shows itself by famting and loss of consciousness 
In other cases it is persistent, the patient complaining of lassitude, 
insomnia, headache and giddiness In some cases there arc no 
symptoms, as 8% of over 2,000 fit air pilots in England were found to 
be hj^potensive 

On Examtnaium . Tlie blood prepare in on adult is considered to be 
low if the systolic reading is below 110 mm Hg 

Treatment The blood pressure can be raised very temporarily 
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bj a subcutaneous injection of inject adrenaline (B P ) l m 1,000 
to 15 m (0 5 to 1 ml ) Ephednne sulphate tablets, | gr (45 mg ), n 
be given by mouth, t d s or amphetamine sulphate 10 to 20 m" da 
in the morning A well fitting abdominal bmder may be helpful 

For amemia, iron or hver extract should be given according to 1 
type of anrenua present Any of the associated conditions mentior 
above require their special treatment. 

Thrombo^angutis Obliterans 

{Tkromboiie phlebo-arUrttts Bturger's Disease, Von ’Winiwarter' i 
Disease Die Hebraische Krankheil) 

Defimtion A disease characterised by thrombosis of portions 
arteries and leins in the extremities, with an mdammatory reacti 
around the affected vessels 

Etiology. The cause is unknown. It is thought to be due 
absorption of bacterial toxins, perhaps from the prostate or the mb 
tmes It is not due to syphihs Predisposing causes 1 Age 25 
50 2 Sex Chiefly males 8 Heavy cigarette smoking 4 Rao 

Chiefly Jews. 

Pathology Thrombosis occurs segmentalJy in the larger artencs 
the legs and in the superficial veins There is some organisation of t 
clot, and an inflammatory reaction around the vessels with fibrous tiss 
formation, which may also imohe the nerves 

Clinical Findings The patient is usually a male between the ag 
of 25 and 50 years The onset often occurs in cold weather, wi 
numbness, coldness, or pam in the foot or leg, induced by valkii 
and relieved by rest Later, the pam becomes more severe and occu 
apart from exertion (rest pain) This indicates that the arterial bloi 
supply and collateral circulation are grossly impaired and msufficie 
for the nutritional needs of the skin After a year or so the other leg 
affected and later it may spread to the fingers and hands Sleep mi 
become impossible owing to pam, wluch is intensified when the leg 
elevated Painful spots may also be noticed which are due to superflci 
venous thrombosis 

On Examination In a developed case the leg is red and shu 
when dependent, and pale on elevation or on lying down , no pulsatic 
can be felt in the dorsalis pedis or posterior tibial arteries The foot < 
leg feels cold and the skin temperature is lower than that of the unaffeett 
leg With an oscillometer accurate readings can be obtamed of tl 
difference in the blood pressure m the two legs , the cuff can be pinct 
above the knee and ankle Thrombosed superficial veins may be see 
and felt, their site \&ryutg from tune to tune There may be sma 
blisters contammg bloodstamed fiiud on the toes, ulcers often form unde 
the big toe nail, and oedema of the foot, or actual gangrene of the tw 
may ensue There is no muscular wasting and no sensory changes ar 
present The determination of the skm temperature and the respons 
to heat or to a spinal anaesthetic are of great importance in deciding tl 
amount of vasoconstriction which can be overcome by sympathectomy 
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They are on index of the amount of imiscnlnr tissue as compared with 
fibrous tissue m the arteries Allematively they maj indicate the degree 
to which the circulation is increased owingto vasodilatation of the healthy, 
vessels The blanket method ^ a convenient way of performing the test 
Tile patient lies naked except for a loin cloth, in a room with a constant 
temperature of 78*’ F (25 S" C ) for an hour The skin temperature is 
then taken, noth a special mercury thermometer or a thermocouple 
connected with a delicate galvanometer, at the following points Alouth, 
axilla, elbow, wnst, mtcrdigital spaces, tips of digits groin, knee, ankle, 
mterdigital spaces, tips of digits (on both sides of the bodj ) The patient 
IS then wrapped, except for his face, m a warmed light rubber sheet, 
and covered by three blankets After one hour the skin temperatures 
are again taken at the same points and the results are recorded on a 
graph Normally, or if there is httle vasospasm, the second graph is 
almost a straight Ime, at or slightly below the mouth temperature lei el 
When a limb has arterial obstruction the skm temperature is some 
degrees lower than that of a normal limb, and, on raising the temperature 
around tlie body the rise in skm temperature is proportional to 
the capacity of the superficial \essels to dilate (see Fig 19) 

Differential Diagnosis The disease must be differentiated from 
Raynaud’s disease, erythromelalgia, artenoselerotie endarteritis obli- 
terans, thrombo phlebitis migrans, popliteal aneurjsm, neuritis, fiat 
foot and rheumatism In Tta>*naud’s disease there is no dependent 
rubor, no venous tlirombosis, and the arterial pulse is present In 
erythromelalgia there is no phlebitis, no claudication no gongrene, 
the arteries pulsate normallj , and the limb docs not blanch markedly 
on elesation In arteriosclerotic endarteritis calcification of the 
arteries can be felt, or seen with the X rays, there is no migrating 
plilebitis, and the age mcidence is usually later In thrombo phlebitis 
migrans there is no claudication and no arterial obliteration It is 
possible, liowe\er, that some cases arc early stages of thrombo angiitis 
obliterans Manj cases are diagnosed in the initial stages ns fiat foot 
or rheumatism, and so much \alunblc time is lost 

Course and Complications The course is usually prolonged for 
10 jears or longer, there is a tendenej for the disease to spread from 
hmb to limb, but pulsation may return m the affected arterj Throm 
bosis may occur m the mesenteric, cerebral, renal or coronary arteries 
Acute fulmination may occur wiUi ordema and gangrene of the limb 

Prognosis This is unfavourable, death is usually due to an 
intcrcurrent disease 

Treatment At the onset the patient should be kept in bed and 
smoking forbidden Any septic focus should be treated Local treat- 
ment consists m passive movements to the leg It is raised to produce 
blanching for 8 minutes, and then hung over the edge of the bed to effect 
rubefaction for 5 minutes, and finally it is kept horizontal for another 
5 minutes This exercise is repeated sci cml times daily For rest pams 
the leg should be kept below the horizontal, and relief is obtained by 
liangmg it down os er the side of the bed Heat intensifies rest pams 
Vasodilator drugs maj be tried, such as nicotime acid tab 50 mg , m 
siinioitT'* «T> nxi 10 
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daily doses sufficient to produce flushing and tingling of the face, neck, 
back or hands As much as 500 mg a da> mnj be required in di\ided 
doses Pnscol tab 25 mg or Cardoph>]in tab 0 1 G ma> be taken by 
mouth 4 times daily Intravenous hypertonic saline injections arc 
successful in some cases 800 ml of 8% NaCl solution being injected 
intravenouslj esery other day As an altematne to this the patient 
may dnnk daily 8 to 4 quarts (3 G to 4 5 litres) of water containing 10 G 
of table salt to 1 quart {1 2 btre) Muscle extracts have prosed beneficial 
m the treatment of some cases, a preparation such as Camacton being 
used 1 to 2 ml are injected intramuscularly three tunes a day for 
several months The beneficial results of such treatment can be seen 
by the skin temperature curve in Fig 19 Anticoagulants (sec p 190) 
may be used for an acute thrombotic episode Tolbutamide jn doses of 
0 5 G tab 1 1 d with food has been found to rc!ic\ e pain cedema and 
inflammation m some cases Surgical treatment consists in lumbar 
sympathectomj with bilateral removal of the 2nd to 4th L ganglia. 
The operation will only remove spasm, and should tlierefore onlj be 
employed if the skin temperature tests indicate that the vessels arc 
still capable of dilatation In cases of gangrene or pam untebeved by 
other methods, amputation alone can afford rehef 

Thrombo-phlebitis Migrans 

DeGiuUoa Phlebitis of the superficial \cins, recurring m different 
sites and often accompanied or followed by >enous thrombosis m 
internal organs 

Clinical Findings Recurrent attacks of phlebitis occur usually in 
the legs The patient may have symptoms suggesting thrombosis in 
the lungs, the abdomen, the heart or the brain Thus he may be 
attacked with acute pain in the chest, and cough up some rusty sputum, 
or he may have severe abdominal pain, or cardiac pain or symptoms of 
a cerebral thrombosis The temperature is usually elevated with each 
recurrence of thrombosis, and the blood shows a leucocytosis 

Prognosis This is usually fa\ourabIe, e%en when thrombosis 
occurs m internal organs, although there is a tendency to recurrence 

Treatment The patient must be kept m bed PJcntj of fluids 
should be taken by mouth and a course of anticoagulants gi%cn (see 
p 190) Subsequently the teeth should be Xrajed and any septic 
focus eradicated 

Pulseless Disease 
(Tfl/uiyajftuV ryndromt) 

This IS charactensed by absence of artenal pulsation in tlie arms, 
the carotid arteries and the superficial temporal arteries TJicre maj 
also be retinal vascular changes, attacks of sjTicope due to a hj'pcrscnsi 
tive carotid sinus and cataract. It occurs clucfly m \oung women and 
IS thought to be due to an oblileratue artentis of the vessels arising 
from the arch of the aorta Tliere ts an increased circulation though the 
intercostal artcncs The blood pressure is raised in the legs 
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EtTfiuomelalgia 
{Wetr Mttekeirg Disease) 

Defmition A disease characterised bv rednras heat and pain of 
the extremities, especially the feet, which are worse wJien they arc 
dependent 

Etiology The cause is unknown It may be associated with 
exposure to cold and wet, or with much walking 

Pathology The vascular changes may he due to a disorder of the 
sympathetic neixous system 

Chnical Findings The patient is usually an adult woman between 
the ages of 80 and 50 She first notices pain in the soles of the feet after 
standing or walking The pain is of a burning character and later may 
be very severe, occurring also in bed (rest pain) when the feet are hot. 
It is usually worse in the summer but there is no claudication 

On Examtnaiion One or both feet are red ond the tower lialf of the 
leg may also be affected The foot feels hot Pain is experienced 
when tile surface temperature reaches 03* F {34* C ) Tliere is no 
cedema and no gangrene The foot does not become much more red 
when dependent, nor does it blanch considerably on elevation The 
arterial pulsation and sensation are normal 

Differential Diagnosis Eiythromelalgm mnst be differentiated 
from Raynaud s disease and painful rubor associated mth thrombo* 
angiitis obliterans and arteriosclerosis affectmg the extremities Hie 
differentnl diagnosis is considered on p 280 

Course and Complications The disease is usually progressive, but 
complications arc rare Both hands and feet may eventually be affected 
PrognosU Tlie chance of spontaneous cure is remote and the disease 
usually persists for many years 

Treatment Early and prolonged rest is of the greatest importance 
Pun may be rcheveil by cold applications but if it is intense lumbar 
cord gang!lonectom^ is the most hopeful method of cure Tlie asser 
mann reaction should be determined and if posits e, a course of 
anti syphilitic treatment is gi\en 

Raynaud’s Disease 

Definition Raynaud s disease is aynmaij or idiopalhic condition 
characterised by paroxysmal xnsoconstnction of the arttnes of the 
fingers, toes ears or nose, which results in pallor or cyanosis wth or 
without local gangrene These chmeal cliangcs ore known ns the 
Raynaud phenomenon 

Secondary Raynaud s phenomenon is also met witln In this similar 
clinical manifestations are present, but they arc secondary to trauma 
to drugs or to oiganic disease affecting the arttnes The causes are 
referred to below under the heading of ilifferential d agnosis ’ 

Etiology Predisposing causes 1 There is a familial incidence 
2 Sex Females predominate 3 Age Usually between 20 and 40 
years Exalwg causes Exposure to cold and emotional disturbances, 
childbirth and the menopause 
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Pathology. In the early stages no clianges are found in the digital 
arteries, later there may be thrombotic occlusion Tlicre are tno 
theories as to the pathogenesis, (a) the \asoconstriction is due to 
sympathetic nerve stimuli , (&)thenrteric3arelocaIlyundulysusccptiblc 
to cold 

Clinical Findings The patient is usuallj a female between the ages 
of 10 and 80 jears, although many eases iiave been recorded m males 
In a mild case (local sj-ncope) the fingers and toes liccome suddenly 
pale and dead, and on warming them they ache or tlirob The spasm 
spreads upwards from the tips of the fingers and toes In a moderately 
sev ere case (local asphynaa) the patient complains of a tingling sensation 
in the hands when they are cold, and she may drop what she is holding 
If the wlute finger is immersed in vrarm water it goes blue One or more 
fingers go quite blue or black and there is severe pain The position of 
the hands does not influence the colour of the fingers in the attacks 
The cars or nose may be similarly affected In a severe case (local 
gangrene) the pam is almost unbearable, and gangrene, with sloughing, 
may occur m the fingers, toes, cars or nose. The affected parts may 
sweat and sensation may be blunted 

Differential DiagnosU It is not uncommon m women for one or 
more fingers to become suddenly white and “ dead/’ usually when there 
IS a slight fall in the temperature Such a condition rarely, if ever, leads 
to Raynaud’s disease The entena for making a diagnosis of Unymnud’s 
disease arc episodes of bilateral peripheral \ asosposm produced by cold 
or emotion, usually without gangrene or with only minimal grades of 
cutaneous gangrene There is no primary* disease such as nrteno- 
sclcrosis, thromboangiitis obliterans, cervical nb or nervous disease, 
and the condition has persisted for 2 years or longer. Secondary 
Raynaud’s phenomenon may be associated with a vancty of causes, 
which include local trauma, vibration from pneumatic drills, ergot 
poisoning, collagen diseases such ns systemic lupus ery thematosus and 
dermatomy ositis, thrombo-angiilis obliterans, arteriosclerosis, cold 
hamagglutmation, polycythxmio, etc 

Course and Complications The course is usually progressive for a 
time Trophic changes wluch may develop m severe eases include 
sclerodncty ly , ndging of the nails, blister formation, and small local 
areas of gangrene m the finger tips More extensive gangrene is 
uncommon 

Prognosis This is variable, but the condition may disappear after 
several y cars 

Treatment Prophtjleuite In the secondary Raynaud s phenomenon 
due to pneumatic tlnlls the workers should have their liamls prolecleil 
by sorbo shock absorbing pads placed :n the palms of tbeir gnuntJelv 
The use of gloves or rubber pads interferes with the accurate control of 
more delicate instruments In view of the long incubation period, it 
lias been suggested tliat no one should be employed in this type of vrork 
for longer tlian 9 months 

Curaiice. The extremities sliould be protected from cold. A warm 
climate is very* beneficial Smoking is forbidden Pnscol tablets, 23 mg 
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may be taken, 2 tablets 4 times dailj Sfassage and electrical treat- 
ment with galvanism or high frequency should be tried In severe 
cases affecting the lower limbs, the operation of lumbar sympathectoma 
may afford a cure if the vessels are still capable of dilatation AVhen 
the upper limbs are affected the results of excision of the stellate ganglion, 
in wluch post gnnghomc fibres are divided, are not so good os m lumbar 
sympathectomy in which pre ganglionic fibres onI> arc dl^ ided A 
pre ganglionic sjinpatheclomj, m which the sjunpathetic trunk is 
diMded below the third thoracic ganglion, and the second and thinl 
thoracic somatic nenes are divided at the vertebral foramina, is pre- 
ferable therefore to stellate ganglionectomy, and avoids the development 
of a Horner s sj ndrorae 


Anglo-neurotic (Edema 
(QutnekFs Disease) 

Defimtion A condition cliaracterised by paroxysmal attacks of 
cedematous swellmg of the skm, subcutaneous tissues or mucous 
membranes 

Etiology Tlie cause is not known I t may be_nn nllci^ie mnni 
_festntioD _ gt-it-.vnso motoe-disturba ncg It may occur as on allergic 
reaction to penicillin 

Pathology. The oedema mav Jesuit- from the loc a l efTect of histamine 
on cap illa ries. 

Clinical Fuidmgs The patient is usually a >oung adult of either 
8e\, and n lustorj is sometimes obtamed of similar attacks in other 
members of the familj The most serious form, with oedema of the 
glottis, IS often hereditary He complains of localised swellings appear 
ing suddenly m the face, lips, eyelids, roouUi, hands or elsewhere An 
urticarial rash may develop simultaneously Ihe eyelids or lips may 
si^ll and become very tense and painful Thus the eyes may be 
completely closed Similar swellings may develop m the tongue or 
larynx causing urgent dyspnoea Tlie mucous membrane of the 
alimentary tract may be affected, the patient complaining of acute 
abdominal pain with vomiting or diarrhcco 

On rxamtnaUon The appearance of the patient may be completely 
altered during the attacks owing to the swelling The cutaneous swell 
mgs pit slightly on pressure, llic skm is generally white, but may be a 
little pink 

Differential Diagnosis Other voneties of cedema, sveh as that 
produced by disease of the heart or kidney s, must be excluded The 
abdominal v nriety is suggcstiv c of an ocutc abdomuial lesion, but there 
IS no fever and a liistory of previous attacks affecting tlie skin may 
afford the clue to the diagnosis 

Course and Complications Itccurrcnt attacks are to be expected 
IlaMnoglobinurm may be a romphcation 

Prognosis The patient often outgroas the attacks Death may 
ensue from cedema of the glottis 



29i THE CJEDIO VASCULAR SYSTC3I 

Treatment. During ihe aftaek An injection of 8 to 15 m (0 5 to 
1 ml } of iniect._adrenaline. fB P ) 1 m 1,000 should be given subcutn 
neously ~ ^j^tihistamuie drugs , sach as Thephonn tab 25 mg, or 
Pj’Mbenzamine 50 mg, may be taken by mouth, tn-o or three daih 
In severe cases prednisone may be gi\cn by mouth beginning with 
40 mg a day, in divided doses, and reducing gradually to 5 or 10 mg 
daily With cedema of the glotbs a ncbuliscr containing neb isoprcnal 
(B P C ) should be used Tracheotomy or intubation of the larjux maj 
be necessary to save life Between the ailacks A search should 
made for septic foci, in sudi sites as the teeth, tonsils antra, sinuses 
intestines, kidneys bladder and genital organs Any sucli focus should 
be adequately treated The protein cutaneous tests should also be 
performed Ibe effect of different diets should be determined, elimma 
ting such articles as milk, eggs, or fish 

Milr(0'*s Disease 

{Bereditary Trophcedema Non Jilaruil Elephaniians) 

Definition A disease which is often familial, characterised b> swell 
mg of tl e legs arms or face 

Etiology The cause is not known It is more common in women 
than in men and may be noted shortly after birth or not be apparent 
until after the age of puberty 

Pathology There is thickening of the skin and subcutaneous 
tissues 

Clinical Findings The patient may saj that other members of Jier 
family are similarlj affected She complains of heaviness and swelling 
of the feet and legs Only one limb may be affected It is uncommon 
for the arms or face to be involved 

On Examination The affected limb is usually pale, swollen and pits 
slightly on pressure 

Differential Diagnosis Other causes of swelling of the extremities 
must be excluded, such as diseases of the heart or kidneys, varicose veins, 
obesity, intra abdominal venous obstruction or lymphatic obstruction 
due to filanal elephantiasis (see p 773) 

Cborse amf Ctonpfiteitatf ^ecwasif/s'ptrtgrisss/fVi but A msj’be 
interrupted by acute attacks of pain m the limbs accompanied bj 
fever 

Prognosis The disease is neither fatal nor can it often be cured 

Treatment The legs should be bandaged from the feet upwards 
to prevent the swelling from increasing Kondolfon’s operation is 
sometimes performed with satisfactory results Strips of cedematous 
slan, subcutaneous tissue and deep fascia are removed from both sides 
of tlie leg, from the upper end of the thigh to the ankle, witii an interval 
of about 3 inches on (7 S c m ) each side of the knee 
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THE NERVOUS SYSTEM 

Introductory. E\ery patient who is suspected to be suffering from 
a disorder of the nervous systwn should be examined m accordance with 
a definite plan, as detailed later (see p SOI) An elementary knowledge 
of tlie anatomy and physiology of the nervous system is essential 

Anatomy and Physiology 

The Motor Path from the Cerebral Cortex to the Muscles Voluntary 
muscular mov ements are mitiated by impulses arising m the cerebral 
cortex, and passing to the mid brain, pons, medulla oblongata and 
spinal medulla (cord) From these lower levels fresh fibres arise and pass 
direct to the muscles concerned It is bebeved that there arc tliree 
relays of fibres betw cen tbe cerebral cortex and the muscles, ns described 
below Tbe motor cortical area lies in the frontal lobe of the bram on 
each side just antenor to the central sulcus (fissure of Rolando), see 
Tig 32 The motor fibres converge end pass through the genu and 
anterior two thirds of the posterior Lmb of the internal capsule of the 
brain Tlus is the portion of wlutc matter which hes between the 
thalamus and the lentiform nudeus It will be noticed (see Fig SO) 
that m the convergent movement the fibres for the leg cross those of the 
arm and come to he posteriorly, whereas tlie face fibres also cross the 
arm ones to become antenor, the arm fibres being situated centrally 
Tbe order of fibres m the internal capsule is therefore, from before 
backwards, face, arm, leg 

The upper motor neurones consist of the corticospinal and corti 
conuclear fibres (the pyramidal tract) They emerge from the internal 
capsule and run tlirough the nud bram, pons and medulla oblongata, 
near the ventral surface, m a bundle called the pyramid Certain 
cranial motor nerves hav c their cells of origin in tlus part of tfic bram 
ITfCfff the fraoV frr <rf the III Ken e hes at iheJe^ el the sitperi'ee celhcuh 
(corpora qua3ngemma7(sre Fig 06), and that of the IV nerve m the 
region of the inferior colhcuh (corpora quadrigemina) (sec Iig 67) 
Thclnotor^uclcusji f the V ncry c,is in the imd^e of the. pons, and tlie 
Viand VII nu clei in thclowcrpartofthepons The IX, X, Xl and XII 
nucla"arein~0ic med ull^dblonfflto (see I ig 44) It vuirbc hotjcfdTKsl 
with the exception ofllic 111 and I\ nerv cs, the cranial nerv cs pass to 
the same side of the body os that on vvluch their nuclei arc situates] 
Decussation of certain fibres occurs with the III nen e and total dccussa 
tion in the case of the IV nerve, so that the nucleus of the IV nerve 
situated on the right side of the brain supplies the left superior oblique 
muscle, and ciec vers t There is a bilat cml cortic al inncrv ation for nil 
the cranial ncnrsjxcept the XII a nd th e part of th e V II ner v c which 
supplies the lower part of lliTTa^ As the upper neurones pas» dowm 



29C THE ^ER^OUS SYSTEM 

through the mid bmm, pons and ntedulH oblongata, the corticonuclear 
fibres cross the mid line and end m arborisations in grej matter from 
nhich the second rcla> connects \nUi the dendrites of the motor cranial 
nerve nuclei 

On tracing the corticospinal tract still loner, there is, at the Iciclof 
the lower part of the medulla oblongata, a decussation (decussation of 
the p>’rimjds) afTccling 00% of the fibres Tlie ^rcs aJlcr decuKsalion 
are knoiyiuisthc h teralcorticospinal (crossed pjTamKlal)tTOcl, and Ihcj 



run dorni the spinal medulla (cord) m the lateral regions (sec Fig 21) 
Tlic 10% of fibres nliich have not dccussatetl form the antenor cortico- 
spinal (direct p\ ramiclal) tract and pass doivn the anterior part of the 
spinal medulla (cord) near the median fissure as far os the lower eerv ical 
or mid thoracic region (see Fig 21) Tlic fihm of the lateral cortieo 
spinal tract arc connected with postenor horn cells, and then b\ n second 
rclaj with the motor cells in the anterior horn of the grev matter of the 
spinal medulla (cord) Tlicsc are the cells of ongin of the lower motor 
neurones, from ssJucli nerve fibres proceed direct to tlie shclctnl muscles 
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The Stnatonbral Tract (The large-celled pallidal ^tem ) 
The fibres anse m the globus pallidus of the lentiform nucleus and run 
to the red nucleiis on the same side of the brain The impulses are 
concerned 'with emotional and associated movements 
^ The Small-celled Neostnate System Fibres pass from the 
caudate nucleus and the putamen of the lentiform nucleus to the globus 
pallidus They exert an inhibitory influence over the motor impulses 
arising in the large-celled pallidal sj^stem 

v- 6 The Eitbrospinal Tract The fibres arise m the red nucleus 
which is situated in the mid bram at the lev el of the superior colliculi 
The fibres immediately decussate and pass dovm the opposite side 
through the pons and medulla oblongata and antcro lateral part of 
the spinal medulla (eord) to end around anterior horn cells They 
convey impulses for group movemen^(see Fig 83) 

Upper Motor Neurone Lesions ’■■'Iwitative lesions cause convulsive 
movements of the voluntary muscles 

,/Paralytic lesions result m paralysis of voluntary movement vnlli 
spasticity, mcrease of deep reflexes, anJJe and patellar clonus, and an 
extenso r ~plan tar r^onse The electrical reactions are normal, and 
wasting IS slight ‘VVheo the upper motor neurones arising m the 
cerebral cortex ore put out of octioo, tlie extrapyramidal motor tracts 
arising m the basal gaagha may show symptoms of uocootroUed activity, 
which are known as “release” symptoms Various mvoluntarj 
movements then ensue, such as are seen clinically in athetosis following 
a hemiplegia 

Extrapyramidal Motor Neurone Lesions Lesions of the large 
celled palhdal system {globus palhdus), such as occur m paralysis 
agitans and progressive lenticular degeneration, cause li y pertonus of 
muscles, tr emo rs a nd disturbance of au t omatic mo vements. Lesions 
of the small wiled ncostriate sjstcrn produce athetoid or chorcic move 
ments Lower motor neurone lesions result m weakness of muscles 
wasting hypotonus, absence of the deep reflexes and a reaction of 
degeneration 

The Sensory Path from the Periphery to the Brain 1 The Spinal 
Nerves In tlie spinal motor naves about 40% of the fibres arc afferent, 
conveymg sensations which are known a s propriocep tive or kinastlietic 
from the musrics, tendons joints and periostram” Their cells of ongm 
are situated in the spinal ganglPT (dorsal root ganglia) The spinal 
sensory nerves convey impulses of pain touch and temperature from the 
skin T ^e a re called Svtefgcc ptive impulseg^^ EntcfocepIivc imp ulses 
pass fronTtiie viscera 6j vanoiwTpmal nerve r oots, and connect with 
cclirnnfieiatCTal horirbf the-greymatte^ of the spiiml'mcdulla (coitl) 
The^folloiring impulses enter Ihes^nal medulla”by various dorsal root 
fibres (see Fig 22) Touch (deep cutaneous), and discrimination of 
the points of a compass Musde sense, as evjdcnccfl bj judging the 
differences m weight , stercognosis or judging the nature of objects bj 
feeling them , deep pressure pain , tendon sense, joint sense, bone 
V ihration sense, and the knowledge of the position of Uie hmb in space 
8 and 4” Musde tonus, cquilibnum and co-ordmation Cutaneous 







300 TIIF ^ Ein OhS Si STm 

fibres from the upper thoracic and cen ical nen es A seewnd Tth\ of 
fibres now begins winch decussates (decussation of the lemni ci) and then 
aseends the pons and mid bmn as the medial hmniscus to the saitral 
nucleus of the thalamus From the thalinuis some impulses pass b\ a 
third relay to the scnsor\ cerebral cortex in the postcentral gvrus 
Other fibres pass from the graede and cimeitc nuclei to tl e ce'chclhim 
faj the arcuate fibres which run into the inferior cerebcIKr petluncle 
(see Fig 33) 

Impulses 3 and 4 Muscle tonus sensations and impulses for-main 
taming equilibrium rcIa\'Tlret m the dorsal nucleus near the posterior 
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horn of gre\ matter Tlie second rela' of fibres cons css t! e Impulses 
ciTlier to tlieposfcnorspiuoecrebeHrtrtrBet on tbcssmcsjfje or cross tl c 
mid line in the grc> or the anterior wlutc commissure to the anlenor 
spmoccrcWhr tract on tlic other side Tlie posterior spmoeerel>e!Inr 
tract consej's the impulses to the- ccirlKllum on the same s le bv the 
infinor ccrcbclhr peduncle srhenas the anterior spinocerebellar tract 
decussates higher up (sec p S"!) and passes to the ecrel>elhmi b) th'* 
supenor ecrcbcllar i>ctlunclc, on tlic smic side a* tlwl on wjjch tic 
impluscs entered the spinal medulla (cord) 
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Impulses 5 and 0. Sensations of pom and temperature enter tlie 
spinal medulla (cord) by the dorsal root and relay in the substantia 
gelatinosa The second relay conveys the impulses to the opposite 
side of the spinal medulla (cord) through the anterior wlute commissure 
and they then ascend in the lateral part of the spinotlialamic tract. This 
joins the medial lemniscus and runs to the ventral nucleus of the thala- 
mus Some of the impulses are then earned by a third relay to the 
sensory part of the cerebral cortex (the postcentral gjTUS, the superior 
parietal lobule, the supramarginal and angular gyn), and otliers pass to 
the medial thalamic nucleus where they give nse to sensations of pleasure 
and pain The fibres con\ eying the highly localised sense of toucli also 
relay m the substantia gelatmosa Tlie second relay crosses the mid line 
in the antenor A\hite commissure and ascends m the anterior part of the 
spinothalamic tract These fibres jom the medial lemniscus, and 
terminate m the tlialomus. A final relay conveys the impulses to the 
sensory part of the cerebral eortev. 

The Cranial Ner\*es (see p. 880) The sensory fibres from the V, 
VII, IX and X ner\'es also join the lemniscus 
The Cerebellar Connections (see p. 878). 

Nervous Disease Case Sheet 
Name. Age. Sex. M S.W. 

Family history of nervous diseases. 

Previous history. 

History of present illness. Date of onset. 

Afode of onset 

General condition Pulse Temperature. 

Respirations. Unne. Blood (cell count and W.R.). Cerebration. 

Speech. 

Cranial Nerves. I, 

II. 

in. IV. VI 
V. Motor. Sensory. 

VII Motor Sensory. 

vm. 

DC. X. and accessory part of XI. Motor, Sensory. 

XI. Spmal part. 

xn. 

Spinal Motor Nerves, (a) Power of muscles 
(fc) Wasting or hypertrophy of rauscles,(^ - 
(c) Tone of muscles 

(rf) Tremors, fibrillations, spasms or convulsions. 

Spinal Sensory Nenes. (a) Tactile discrimination (compass test) 

(b) Muscle sense. 

(c) Stcreognostic sense. 

(d) Muscle and tendon pressure sense 
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(f) Joint sense. 

(/) Vjbration sense. 

(g) Pam, temperature and light touch 
(A) Subjective sensation. 

The Reflexes, (a) Superficial 

1. ConjunctnaJ (V). 

2. Palatal (IX and X). 

8. Pharyngeal (iX) 

4. Epjgastnc (Th. 7-9). 

5 Abdominal (Th. 0-12) 

C. Cremastenc (L 1 and 2). 

7. Plantar (S 1 and 2). 

(6) Deep. 

1. Pupil (II and III). 

2. Jaw jerk (V), 

8. Diceps (C 5 and 0). 

4. Triceps (C 0 and 7). 

8. Supinator (C 7 and 8). 

6, Knee<jerk and clonus (L 2-1) 

7, AnkJe^jerk and clonus (S 1 and 2). 

(e) Vtsceral. 

1. The bladder. 

2. The rectum. 

Co-ordination, (a) The upper limbs 
(6) The lower limbs. 

Trophic Changes, (a) Skin 
(A) Bones and joints. 

Gait. 

Electrical Reactions. 

Electromyography. 

Lumbar Puncture. 

M>clography. 

Ventriculography. 

Encephalography. 

Angiography. 

Elcctro-Enccphalography. 

Site of Lesion. 

Additional notes on the examination of the nervous s>'slem : — Tl>c 
chief segmental ner> e supply for some of the important muscles u as 
follows ; C 4. Diaphragm, Trapezius. C 5 Supraspinatus. Infra- 
spinatus. Biceps Deltoid. CO Pronators of forearm. Latissimm dorsi. 
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C 7 Triceps Extensors of wnst and fingers C8 Flexors of wnst and 
Bngers Th 1 Intnnsic muscles of the hand Th 2-10 Intercostals 
Th 7-12 Abdominal wall muscles L 1 Quadratus lumborum L 3 
Adductors of thigh Psoas major and minor Ilmcus L 4 Extensors 
of knee and abductors of thigh L 5 Flexors of knee S 1 Glutei and 
ailf muscles S 2 Anterior tibial muscles Peronei Intrinsic muscles 
of foot S 3 and 4 Pelvic muscles The cutaneous peripheral nerve 
and ner\ e root areas are illustrated in Pjg 2 1 

Co-ordmation (a) Upper limbs This is tested by the ahQity to 
pick up small objects and to touch the tip of the nose with the eyes shut 
(i») Lower limbs Romberg’s sign The patient cannot stand with 
the feet together and ejes closed Co-ordmation is tested also bj asking 
the patient while lying down to touch with his toe an object held near 
it, or to toucli his knee with the opposite heel 

(c) Past pointing This test is described on p 403 
TropWc Changes Shn, e g , glossy skin perforating ulcers, painless 
whitlows, herpes zoster, bed sores, leucoderma and increased sweating 
Bones and joints, e g , facial hemiatropbj or heroihypertroph} , inequality 
of the two halves of tlie bod> artbropatlues 

The Gait Spastic, ataxic, cerebellar scissors, high stepping, 
reeling festmating, hysterical, etc 

The Electrical Reactions The stimulus is applied at the motor 
point where the nerve enters the muscle Normally muscle directly 
stimulated responds to the make and break of a galvanic current, but 
not to a faradic stimulation If the muscle is stimulated through the 
nerve at the motor point, it normally responds to faradisation and also 
to the make and break of the gaKanic current 

Reaction o/Degeaeraiton The muscle, when stimulated at the motor 
point, does not respond to faradic stunuJation owing to ner\ e degcncra 
tion end the response to galvanism is modified so that it is sluggish, or 
the anodal closure contraction is greater than the kathodal closure 
contraction, ie,ACC >KCC Normally the reverse is the case 
Electromyography This affords more accurate information concern 
mg the state of the peripheral nerves and the ^oluntarj muscles than 
IS given by the reaction of degeneration Needle electrodes arc mserted 
AV AsujunV, jA' axyis? av AVrtew itunug' rsvpJ.naci.tfio rw 

amplified by vah cs and recorded bj a cathode ray oscillograph 

Lumbar Puncture Normal cerebrospinal fluid Pressure 150 mm 
^ lIjO *^ells I to 5 mononuclears per emm "T^tein 20 to 40 mg , urea 
V and non protein nitrogen 15 to SO mg-^iloridcs 700 to 750 mg , sugar 
i'TO to 100 mg per 100 ml *T,angc curve 00000000000 

Mjclography B) injecting a mdio-opaque substance such as 
Pantopaque into the cistcma ccrebcHomedulIans or into the sptna} 
subarachnoid space b> lumbar puncture the site of the spinal medulla 
(cord) obstruction can he v isuolised bj X raj cxaminntions 

In the diagnosis and localisation of intracranial tumours certain 
other iniestJgntions maj be required These include — 

Radiography The skmll must be X raved from several angles 
Bj this means inAirmalion is tibtained ns regirils the size and shape 
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of the skull the presence of bossing the bony texture, tlic presence of 
fracture, the state of the sutures, the presence of erosion of the dorsum 
sellaj or clinoid processes, the vascular markings, the presence of abnormal 
or normal calcifications and the size of the optic foramina, etc 
Ventriculography (see p 339) 

Encephalography (see p 839) 

Angiography For lateral views 10 ml of 35% diodone ore injected 
into the mtemal carotid artery, and X raj films of the skull are taken 
durmg the mjeetion, 2 seconds later and agam 2 seconds later For 
antero posterior views 10 ml of a 42% solution of diodonc are used 
This method assists m the diagnosis of aneurj sms cerebral haemorrhage 
and cerebral tumours 

Electro-encephalography Changes in electric potential arising in 
the cerebral cortex can be demonstrated with electrodes applied to Hie 
scalp The normal electro-encephalogram shows charocteristieally 
NOfiMAk 
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small alpha waves With a cerebral tumour or abscess and m epHepsy 
abnormal waves may be seen (see Fig 25 and pp 831, 850) 

MENINCmS 

Defiidtion Inflammation of the meninges 

Vaneites Paeh\pnfn\ng\lts is inflammati on ol the d ura mater 
This IS often secon dary t o disease or mjur y prihe' b one, such as s pina l 
canes or a fractured skull Hxmorrhagic pach ymeningitis iS met wjth 
in general parahsi s of the in sane In chronic alcoholism and senile 
dementia it probably results from slight injuries to the skull not noticed 
by the patient PachjTucnmgilis ccrvicnhs hypcrlropLica may be due 
to sj philis and less frequently to tuberculosis 

^2 Leplomenxngitis junplies mfla mmation o f the pia arachnoid ^ 

There is often also ependymi tis or mlla nimati on of th e linin g membran e 
of the cerebral ventncles LeptomeningiSs is u^ally due to invasion 
of the cerebrospinSminS by micro-oiganisnjs, such as the Mycohocimum 
tuberculosts, the Nnssena rnrnmgibdis(niOTingococcus), thtStreplocoixuay 
pnetunomo; (pneumococcus) the strcplococcusT'the staphylococcus tlie 
Nnssena gono^Juvee (gonococcus), the Sedmonella typhi the Bad cob, 
the Treponema pallidum and less often the Eermophtluj tnjluenzee 
Lcptospiml meningitis is due cither to tlie I^eplosptra teterohermorrhaguz 
or to the £ cantcola Aseptic meningitis and serous meningitis ere also 
described 
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Arachnoiditis is inflammation of the layers of the arachnoid 
with cyst formation 

Tuberculous Meningitis 
{Basilar Meningitis) 

Etiology The disease is caused by ttie Myeobadmum itibereulosts, 
75% bemg of the human and 25% of the bovine type Predisposing 
causes '-T Age Usually children between the ages of 1 and C Adults 
may be affected Sex Equal incidence. 

Pathology Tuberculous m^imgitis is usually seconda^ to a 
tuberculous_focus m the bram The org anisms ore freque'ntry carried 
jo the, brain b y th^lood stream from a fuberciDous lymph node in the 
chest or abd omen In "some cases the brauf lesions are secondary to 
tuberculous foci in the lungs, hones, joints, skin or gemto unnary oi^ns 
The development of meningitis is thus a fortuitous event, and does not 
depend on the existence of miliary tuberculosis An operation on a 
tuberculous joint may cause a generalisation of the tuberculous mfcction 
with resultant menmgitis In adults tuberculous menmgitis is usually 
a terminal event m cases of pulmonary or gcnito urinary tuberculosis 
At autopsy the re is mflammation of the pia at j he^b asc^ofj-h e bm m. 
especiall y m the interpeduncular^fossa, m the lateml sulcus (Sjivjan 
fissure) andjtC^e optic^hiasmo Minute tubercles may be seen on 
the pin or <ni the Jiranches of thejniddle cerebral, anterior aniposfenor 
perforating artenes Tlie cerebral _gyri _are somewhat flattened, the 
bram^substance softened, an3”the >cntrjcles contain on excess of 
cerebrospinal fluid produang a moderate degree of hydrocephalus 
Minute tubercles may be found in other parts of the body, such as the 
lungs, hver and spleen, if a condition of mihary tuberculosis exists 
Clmical Findings The patient is often a child of about 8 years of 
age. In some cases there is a history of a blow on the head some weeks 
previously or of a recent attack of measles or of whooping-cough In 
other instances the child has been infected by a person in the home 
suffering from pulmonary tuberculosis, whose sputum contains tubercle 
bacilli Often the patient has been apparently m good health, but for 
a few weeks prcviouslj has become listless and uritable, with headache, 
los s of a ppetite~sli8ht temperature and loss of weight The first 
symptom noted may be a convulsion 

On ExamtnalKm In the early stages the patient is usually ratlicr 
irritable, restless and does not like being exammed drawing up the bed- 
clothes over himself (Stocker's sign) lie may cry out from time to time 
{" hydrocephalic cry * ) and is easily startled byjiotsos ^c^^cs ofTIiis 
side with the knees drawn up Tivitching of various miisclcs may lie seen 
and tliere^may be photophobia The only signs of an organic lesion 
whicirihaj be found 'afc ^tribismiis due usually to weakness of the lat - 
eral rectus musc le pto^ and somc_rigithty of the neck anc^Jia^ 
inusdes 'liie pupils arc rather small and the child maj grind his tccl li 
Flexion of the hip with tl^e knee expended is resisted (Kcmig s sign) and 
similarly ^t^sion of the shimlder witli the eJlww evtended mij caiwe 
pam (Bikele s sign) Flexion of the neck causes flexion of one or both 
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hips and knees (Brudzmski s sign) The temperature is raised to 10 1” or 
103” F (8S S® or 39 4” C ) and the pulse is frequent, su ^ as joo to igp' 
The a bdom en is rather sca phoid , th^bo wels a re constipa^d and 
mg occurs apart from taUng food (cerebral ^oInltmg) The deep 
reflexes are usu^Ty e \agt?enitcd This is the sja^ e o ftmlaiion, 

A few da3rs later a stage of eompresston may be reached The patient 
IS now defimtely d rowsy or comatose but localised or genera} muscular 
convulsions m a y be seen with irregular f acinrcontraction s TIictc is 
more marked head retraction but the back is rarely arched The pupils 
are di lated and often ungual , and the patient may complain ofdiflleiilfy 
inreadmg In infants the anterio r fontaneUe mo} bul ge Optic neuritis 
and less often choroidal tubercles maj be found on ophthalmosoopie 
examination The pulse is slower and premature systoles ma)_be 
noted the temperature is often lo\w, about 99” F (37 2® C ), in the 
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^ evemng Vomiting usually ceases dunng tins stag e Later still a 
para lytic sta ge may be reached with i ncontin en ce o f faxes and unae 
ahd~nmirtc mperiturc VoimUng ma> now recur The to" 

he mor e fl uen t and is o ften very_ra pr(r5liortl > before the end Just 
before death the temperat ure rn ay nse to 100” F (41” C ) or lugher 
The pupils a re dilated an d do not rea ct toligM fllie anterior fontanelle 
now becomes flat The child lies on his back vsith the legs extended 
The abdominal and deep reflexes o re^ahohshed In man> cases it is not 
possible to difTerenlmtc these stages The Mantoux reaction is pont» e 
in about 8J% of cases The perebrospinalJluid The fluid is_und^ 
pressure, clear or sligh tly turb id OiTsEanding a fine coa gulum oft en 
fomis Tubercle bacilli may be found in the majontj of cases m the 
coT^lum L ymphoc^'tes are pres ent m exces s up to 400 or more 
cjom In the carl} stages, Soncrer, SO or 60% of flic cep imy bo 
polymorphonuclears There is on excess of protcin^andjlic >onnc 
A pelt je st f o r gT ohuIm-is positixc Sugar i s dim~m ishCT^ 
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per 100 ml and the cWondes are reduced to 500 or 550 me per 100 ml 
The Lange test shows a meningitic cur ve (see Tig 20) llic bloo d A 
leiic ocytosis of abou t 12,000 per c mm may be present 

DifferentiarDiagnbiis In the early stages the illness maj be 
mistaken for influenza or gastritis Thus headache, vomiting, drousi 
ness, fever, and convulsions may all occur id gastro enter itis Apical 
pneumonia m a child may at the onset closely simulate meningitis In 
memngism there are symptoms and signs of meningitis, although tlie 
results of lumbar puncture show no abnonnality The prolonged fever 
may suggest typ hoid fe\cr The nervous symptoms may be ebnfus^ 
^ith polioencephalitis or with ^cephalitis lethargies A cerebral 
tumour or abscess ma> be mistaken for tuberculoiis meningitis, but 
m the former, optic neuritis is usually severe and cranial nerve palsies 
are not so apparent If the patient is comatose, other causes of coma 
such os diabetes mellitus and uricmia must be excluded The diagnosis 
of meningitis is established by the results of Jumbir puncture, which 
also difierentiate other varieties of meningitis In tuberculous meningitis 
a fall in the sugar in the cerebrospmol fluid, below 45 mg per 100 ml , 
7s an earlier sign thaiTis a fall m the chlorides 

Ckmrse anJ*~Coinp1IcatIons Tuberculous meningitis is usually 
rapidly progressive unless adequately treated, but a temporary remission 
with return of consciousness may occur m some cases 

Prognosis Before the introduction of streptomycin the disease was 
almost invariably fatal death occurring in 1 to 8 y eeks Some cases 
were more clironic, the patient surviving for 2 or 8 montlis '^^lth 
streptomycin and isontazid the prognosis is better, about 80% of 
patients recovering if treated early If the patient is comatose if 
choroidal tubercles are present, if the X ray film of the lungs shows a 
snow storm appearance, or if there is spinal or tentorial block, the 
outlook IS usually hopeless 

TreatmcnL The patient _should bc_on a water bed Treatment 
must be prolonged for at least a year Tlic tendency now is not to give 
^reptomyem into the spmal subarachnoid space It should be injected 
in^tr^usculajly m doses of 0 5 G jdady for n_child under 0 y ears and 
1 G_daily for a child o^er Shears, For an adult the dose is 1 G bid 
lor a child the dose should be continued Tor ^to S mdnTla Tin^thVn 
reduc ed to I G twice a neck for 0 months after the cell count and glucose 
TOntent^of the cerebrospinal Suld arc normal ^or an adult the dose is 
lowere d after 6 months to 1 G _twicc a_wed^O£ 0 months If \ crtigo or 
impairment of hearing occurs the dose must be reduced by 50 % 

Isoniazid must__be_gi\cn simultaneously _by moid h^ the dose being 
8 to 10 mg /kg_^dy weight for a child or adult, divided into tiv o dose s 
at 12 hour interials Tor tMwks Hie dose is tlicn Imfrcd and^irCT 
tvnee d atl>-fo r 12 to 18 mont hs Sedatu cs suciriis ^'t' b toni ' 5T6TOgr 
(0 3 to 0 C G 1 1 d s for a clnld'of 2 > cars should be g i\ cn b> mouth, and 
injections pf^morplun sulph ^ gr~^i^S mg) may "be requir^ The 
diet should be fluid, such as milk, o r milk, and tea, bct^ca a nd barj ey 
water Custards ai^ jellies may oliqjie If the patient cannot 

swallow he should be fed through a nasal catheter 



810 TEE NEKVOVS SYSTEM 

Meningococcal Meningitis 

{including Eosterior Basie Menin^is of Infants. Cerebrospinal Fever. 

Spotted Fever) 

jEtioIogy, The disease is due to the Neisseria meningitidis (menin^ 
coccus) of which there are four serological types, Group I (types I and 
ni) and Group n (types II and IV). Predisposing catwea.'sJ^'Age: 
Infants, young children and young adults. 2. Sex ; Incidence equal, 
but males predominate in war-time. Season ; Winter and spring. 
>.4: Lack of ventilation and overcrowding at night, w- 6. Fatigue. . 6. 
Naso-pharyngeal catarrh. ^'7. Climate; World-wide distribution. 
Sporadic cases and epidemics occur. Infection is spread by “ droplets ” 
from carriers, rarely from patients. Carriers are usually temporary ones 
for periods up to 8 weeks, chronic carriers are rare. 

Pathology. The meningococcus probaWy s preads from tbe_naso- 
pharynx by the blood stream to the brain and spinal medulla (cord). 
Pete^al hanuoirhages dc oiF m the brain an d spinal medulla (cord), 
and it is suggested that organisms present in these hiemorrhages pass 
into the cerebrospinal fluid. The pia -arac hnoid at the base of the brain 
is inflamed i^und_tbe pons, medulla oblongata end imder-silrface of 
'IhT cerebellum. An exudate'occuix betyrMn these membranes. The 
mtmmges covering the vertex of the brain and the cord are inflamed and 
enee phalin riT presehcr* The* lateiil ventricle may’be dilated, giving 
me to hydrocephalus. Purulent exudate may be present around the 
spinal medulla (cord), chiefly on the posterior aspect in the lumbar 
region. The mesenteric lymph nodes and intestinal lymphoid tissue ore 
ofUn swollen and the sphenoidal sinus may contain pus. Suprarenal 
hemorrhage occurs in some fuIminatiDg cases and encephalitis in others. 

Incubation Period, l to 8 da ys. 

Clinical Findings. The tfiseasbusually b^ns^uddenly with a rigor, 
severe headache (occipital), vomitmg and, in young children, convulsions. 

^ Early or SepticamK Stage : This usually Iasts_about_4Biiours, but it 
may be considerably shorter. The temperature rises rapjdly_to_I02° 
or 103® F. (38’9® or S9'4® C.). There in th¥ bead,~bae1c and legs. 

Petechial or purpuric rashes may be seen, usually'bn the trutik or lateral 
sides of the thighs,~about the second or third day of the disease. A 
blotchy erythema may also b e noted , diiefly on the ex^mi^. Poinfifl 
symmetrical arthritis may affect various joints, '"us ually ■mthout effusion. 

( y MeningeaVSldge^r'Thli usuallylopidly "ensues. Tber^s^stiirnffs 
in the neck, passing on to rigidity with some degree of headyetracfion, 
the patient Ijnn^on hls^sldc wilHTupTanH'knees’flSced. He is apathetic, 
the face somewhat flushed, the pupils are usually eq ual and dilated, 
reacting sluggishly to hgh t. The vomitin g persis ts a nd tlie^ lieadaehe 
becomes verj’ severe, occurring in paroxysms which cause'him to scream 
winr^mTTlie patient complains of hyperffistb^ia of_thc shn t o touch 
and cold, and also of photophobia. 

"“"The^ost important physiSl^gns are the abs^c^o^he jiMon^al 
reflex, the presence_of Kenug*s rign (inability to extend fully the knee 
when the Idp-joint is flexed at a right angle), neck rigidity, and I^d- 
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zinski’ s neck s ign (passive flexion of the head results in flexion of the 
hips and knees) Brudzinski s identical contralateral reflex is less often 
obtained, when oneneg isTTcxctTpaSTCly the other follows suit The 
deep reflexes vary and the plantar reflex may be absent or extensor 
Cranial~ner\e pilsy is rnfcl^seenT'bul-lhc hcrv es most” fik? 1 jT tc be 
affected are the Tl ~~VIII III and Vll m this order of frequenev In 
infants there is often wnieljulging of the fontanelle There may be 
delirium, and the headache may persist throughout Increased drowsi 
ness IS generally accompanied by incontinence of urine and fa ces Tlie 
temperature usuallj remains raised and I^rfe^arlj remittent The 
pulse s aries with the temperature and is not typically slow Bespiro 
lions are increased and often irregular Herpes may appear on the 
lips or on other parts of the bodj Ihe spleen is soi^inics palpable 
Rapid wasting occurs m some cases during the first week of the disease 
the subcutaneous tissues being marketllv dehjdratcd 

The blood There is a poly mor p honuclear le ucoeytosis of 10 000 per 
emm or ov er The causative ore anism can frcpue ntl yTie isola ted fiom 
lhe"ind Qtr The urine This rarely shows albuminuna butjgljcosuna 
maj^e present The cerebrospinal fluid This is usually clear for the 
first 24 hours and thcnlitcbmes turbuTmid under increased pressure It 
contains £iisjcdls and meningococci (Gram negatne intra and extra 
cellular diplococci) Glucose is usually absent the chlorides ore reduced 
and the protein is increased 

The patient may die within 24 hours or after a few days, or the acute 
stage may be followed about a week later by convalescence, the headache 
and rigidity passing off and the temperature falling to normal or there 
may be a more prolonged chronic stage 

The Chrome Stage The chief clinical features ore marked ivnsting 
despite a good appetite \omiting, rigidity, muscular twalclungs, hjdro 
cephaltis dementia convulsions strabismus nerv c deafness, ptosis and 
at times ficial paralysis^ *1 here Is often incontinence of urine and ficccs 
The cerebrospinal fluid at this stage mnj show the characteristics of 
rroin's syndrome, if^pijial hlork dc\cIops above The fluid obtained 
GTlumbar puncture below the block is clear anil faintly jcllow (xantho- 
chromia) Such a stage may lost for 2 to S months and the patient may 
then die or gradually recover 

Fandifs Chronic ineiungococcal scpticmnia without incnin 
gitis The chief clinical features arc recurrent attacks of fc\cr, rigors 
and small crops of jictecliiffi seen es})ccially on tlie lower parts of the 
legs the dorsum of the feet, and Uic hands Tlie condition can he 
diagnosed by blood culture or by finding meningococci m the pcteclii® 
.,2'^ilmmating Death may occur m a few hours or days the mmd 
remaining clear in the suprarenal type and the patient being stuporose 
and later comatose m the encephalitic type Cases with ha-morrhage 
into the suprarenal arc known as the Waterhouse-rridtrichscn sjndrome 
TIic onset of tlie disease is sudden, wiUi pallor and cjanosis which maj 
be heliotrope and resemble that of mfluenza Cutaneous hxmoTrliagcs 
rapid ftel le pulse low blood pressure rapid and shallow brenthmg are 
characteristic features Tlie low blood pressure mdicatcs tlie suprarenal 
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involvement or ambulatory • Characterised by short but severe 

occipital headache, slight pyrexia and perhaps labial herpes 4 
Posterior b^ic meningitis of infante . This may be epidemic or 
sporadic The onset"ma\ be insidioils, but is often sudden mth con 
vulsions and vomiting followed by head retraction, with opisthoton us 
The disease soon passes into the chronic stage wit h wast ing, hydro- 
cephalus and bhD_d ness_due.to,c orti5l l esions The hands and7eet 
may show tj^ Characteristic attitude_of_tetany. Lumbar puncture 
usually is "dryj^ owing to blocking of the median a^dlat^l gp^turfs 
m the r oof of t^Jourth ventricle (foramina of Magendie and Luschka) 
Puncture of the ventricles shows turbid flmd contaimng meningococci 
The disease is usually fatal, unless adequately treated, m 1 or 2 months, 
but recovery may occur, the child being often mentally deficient or 
blmd 

Differential Diagnosis Cerebrospinal fever must be diagnosed from 
other causes of convulsions in infante, such as rickets, gast^mtestmal 
disturbances, or the onset of the infectious fevers 

If the re are no memngeal symptoms other causes of continuous 
temperature must be" exclude, such as typjioid fever, influen za or 
pneumoma The presence of a purpunc rash and arthritic sym^oras 
may suggest purpura rbeumatica, and a sudden onset with rash may be 
mistaken for typhus fever When meningeal symptoms are present it 
must be diagnosed from meningism, other varieties of meningitis, 
poboencephahtis, encephaUtis lethaigica and cerebral tumour Other 
causes of coma must also be excluded Examination of the cerebro 
spinal fluid establishes the diagnosis 

Course and Complications Recrudescence of symptoms during the 
febrile period which was formerly common, is now very rare if adequate 
treatment is given Relapses after an apyxexial interval are rare 

Complications include blindne^S^which may be wntral or due to 
suppuration m the ^e, nerve deafn^ and hydrodC^alus, hefluplegta, 
monoplegia, parapl^ia, spastic ataxia, bronchopneumonia and arthritis 
with or without effusion Acute harmorrhagic nephritis may be the 
initial sjmptom. Sequelie include headaches, mental instability and 
pains in the back 

Prognosis This has been much improved by chemotherapy, the 
mortalitj being about 5% or lower 

Treatment Prophylactic In an epidemic, especially amongst 
troops, the beds should be spaced out to at least 3C mclies (90 cm ) 
Tents should not be overcrowded and adequate ventilation ensured 
A smgle dose o f 2 G of sulphadia z ine is said to r i d earners of infect ion 
m 24 hours 

Isolation Period The patient should be isolated until he lias 
recovered, and the swab from the naso-pharynx shows no meningococci 
Curaitie The patient should be put to bed m a well ventilated 
room The skm is tepid sponged twice a daj and all pressure points 
protected by air nngs A water bed may be necessary ^Die ^ Kas ai 
fp MiTKT jnav be reom red. but the patient can usually swallow fluids 
■J)rlie''b^els should ^ kept open daily with laxatives such as cascam 
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sagrada Encmata may be necessaiy Ihe abdomen should al»n\s be 
examined to see if there is retention of urine and if so, a catheter use<l 
,^Brugs Tor the hea dache, insorotua and pains , as pirin 5 to 10 g r (0 d 
to 0 6 G ) £id s , paraldehyde ISO to.g jfljp (8 to 10 mfhlit or an 
infec tion of morpliin suJpL j gr (15 mg) or hjosem hvdrobrom 
1/200 gr (0 3 mg ) may be necessary Ice may be applied to thesha\cd 
head and hot baths used to ease the pam m back 
^Lumbar puncture relieves hcadaclie and tends to prevent hydro- 
cephalus It IS required for 2 to 8 days m a few cases to relieve pressure 
symptoms Frequently it is only necessary at tlie beginning and end 
of the treatment in order to establish the diagnosis and to ascertain 
that the fluid has returned to normal Solub le sodium sulphadmzine is 
first injected intravenous ly The dose is 0 03 T d ~0'l C~^ sodium 
sul phadiazine per kg _bod.3„5veight It is administer ed as a 0 5^ 
station m phy*siolo gi cnl saline , m order to aclueve a blood concentration 
oMO to 12_mgjl^0 jnl This is given lor 2 da ys Subsequently the 
same daily dose of sulphadimidine or ofsurphadiazme is given, divided 
into 4 doses administered every 6 hours for about a week An adult 
should drink i to 5 pints (2 4 to 3 litres) of iluid cv cry 24 hours and the 
unne should be kept alkaline with a poti^sium citrate mivturc odmm 
istercd 3 or 4 tunes a day 

Pcnicillm is not nearly as efficacious o$ the sulphonamidcs, and must 
be given m high dosage, I to 2 millio n units mtramusculaijy every, 2 
ho urs for an a dult, and halC'thc^ose for a cluld "^Hould syTnptoms of 
circulatory collapse be ev idcnt the treatment for an Addisonian crisis 
(see p 715) IS required 

Septic Meningitis 

{Pyogenic or Suppuratite Aleningitis) 

Etiology. Septic meningitis may be due to infection with the 
streptococcus, staphylococcus, the Netsseria gonorrhcecc (gonococcus), 
the Ilitmophtlus vijlucti'ce or coliform organisms such as the Pactenum 
aV aligciics It may follow a direct spread of infection from otitis media, 
cranial sinusitis, mastoiditis or a cerebral abscess In other cases it is 
secondary to septic'cmia 

Pathofogy A purufent infiftrotion of the meninges covers the 
V ertc"?, and less often the base of the brain The ventricles of tlie brain 
may bt distended 

Clinical P/ndings The svmptoms and signs resemble tJiosc 
described above for other forms of meningitis, such as tuberculous 
or meningococcal Thus there is headache, vomiting and usually 
constipation 

On Examination Ihe temperature is raised to 101* F (3S3®C)or 
higher, the pulse being about 00 or 100, and often irregular owing to 
premature sy stoles There is irritability and rigidity of the neck and 
back muscles There may also be strabismus and unequal pupils The 
patient is often delirious and ngors may occur The blood There is a 
leucocy tosis of about 12 000 to 20,000 per c mm The cerebrospinal 
fluid This IS turbid and under mcrcased tension fhere is an excess of 
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leucocytes and the causative organism is present. The ptolem is 
increased and the sugar content is low 

Differential Diagnosis The presence of meningitis and its tj’pe is 
determined by the results of lumbar puncture 

Course and Comphcahons The disease is rapidly progressive 
Prognosis Septic menmgitis was almost alwajs fatal but the 
prognosis has been much improved by chemotherapy and antibiotics 
Treatment The general treatment is ns described above for 
tuberculous and menmgococcal meningitis For streptococcal staph} lo- 
coccal and gonococcal memngitis sulphadiazine or sulphadimidme and 
penicillin should be given, as for meningococcal meningitis The 
pemcillin should first be given mto the spinal subarachnoid space. 
Crystalline sodium pemciUin G, made up m pyrogen free saline, 10 000 
umts per 5 ml is used Five ml are mjected after removmg 5 ml of 
cerebrospinal fluid At the same tune 1 milhon umts of ciystaliine 
peniciUm are injected intramuscularly, and repeated every 8 hours It 
is advisable to test the sensitivity of the organisms m the cerebrospinal 
flmd Thus if staphylococci are found to be pemcillm resistant Celbemn 
(see p 158) may be the drug of choice H xnJluenzcE, coliform and 
Strffptoeocau ftccahi infections are usually best treated with strepto- 
mycin, 60 to 100 mg being injected mto the spinal subarachnoid space 
daily, and 1 G intramuscularly eveiy 12 hours The treatment should 
be contmued for a week after the fluid has become clear If streptom} cm 
fails, sulphadiazme and pemcillin should be given Streptococcal 
memngibs is often ossoaated with intracramal abscess, and ventricular 
puncture or ventriculography should be performed to exclude this as 
soon as the streptococci are found m the fluid 

Poeumococca] Meningitis 

Etiology The Slre^lococcua pneumonus (pneumococcus) is the 
causative orgamsm, A primary form is described in which the meninges 
are first affected but meningitis is usually secondary to pneumonia, 
empyema or pericarditis, the organisms being earned in the blood 
stream Direct spread may occur from a pneumococcal otitis media 
Clinical Fmdlngs The clinical picture closely resembles that of 
septic memngitis (see p SIS) There is headache vomiting constipation 
fever, neck ngidity and often convulsions, with a termmal stage of 
coma The cerebrospinal fluid This is turbid and under increased 
pressure An excess of leucocytes is present, with pneumococci 
The protem is mcreased, and the sugar content is reduced 

Differential Diagnosis The diagnosis is established by the results 
of lumbar puncture 

Course and CompUcations The disease is usually quicil} 
progressive unless reheved by treatment 

Prognosis The prognosis has been much improved by sujpbonamide 
and pemcillm treatment 

Treatment. Sulphadimidme and penicilhn should be given The 
imtial dose of sulphonamide should high and the subsequent doses 
sufficient to mamtam a concentration of 10 to 15 mg per 100 mb m 



ACUTE LYMPHOCYTIC CHORIO MENINGITIS ni5 


the cerebrospinal fluid Very young infants are given l to 0 G , and 
older children and adults C to 12 G by mouth, as an initial dose. This 
IS followed by o quarter of the initial dose everj six hours until the 
patient seems entirely well climcaTl}. Tins dose should not be reduced 
until the temperature has been normal for a week, and Iialf the amount 
is then given for several days until two successive cultures of the cerebro 
spmal fluid are sterile Penicillin should be given as follows • — 10,000 
units of crystalline sodium penicillin G dissolved m S ml of pyrogen free 
saline arc injected into the spmal subarachnoid space daily, after 
removal of 5 ml of cerebrospinal fluid, for about 5 days, and 1 milhon 
units of pemciUm are given intramuscularly every 4 hours for 5 days 
If file cerebrospinal pathway's become blocked by fibnno-punilcnt 
material, as shown by spinal block on lumbar puncture, 6,000 to 10,000 
xmits of pcmcillin should be injected mto the lateral ventneles, through 
burr holes m the skull daily for 4 to 7 days Sulphadimidme should 
also be given by mouth or nasal tube, 4 G followed by 2 G every 4 
hours for 5 days 


Acute Lymphocytic Chorio>Meningitls 

{Acute Aseptte MentngUiS Acute Serous Memngttte Acute Senign 
Lymphocytic MentngUis) 

De&nlUoo. A meningitis of acute onset with a favourable course, 
ID which the cerebrospinal fluid is stenle. 

Etiology About one-third of the cases of acute lyTnpho^tie 
meningitis ar e due t o t hree viruses , one found m mice, one causing 
8wincherd’s~3i8ease in i'rance, binFzcrland and Italy, and the third 
producing pseudo lymphocytic chono meningitis in England The virus 
has also ^en found m the spleen of dogs A monocytic meningitis may 
occnsionally occur m glandular fever, infective~ jnundi ce aitd ~miimpj 
Acute idiopathic benign serous meningitis may complicate otitis media, 
cerebral abscess, dironic alcoholism (** wet bram ”), or encephalitis 
lelhargica 

Clinical Findings The patient may be a child or adult He is 
suddenly taken ill with headac he (usually occipital) vomiting, stiffness 
of th e neck,j[)ains in the necIT’and limbs, and insomnia The inlnd 
remains*clcar tym^ocytic diono-meningitis often has an influenza 
hkc onset, the meningeal symiptoms not appearing for 2 to 8 weeks 

On Ejorntnciion ITiere is some ngidity of the neck and back, and 
Kcmig’s and Brudzinski’s signs are present There may be nystagmus 
and a squint The temperature is raised to about 100” or 101® F (87 8* 
or 38 8® C ) and the pulse is about 80 to 90 Ophthalmos co pic exa minn 
tion often reveals swelling of the disc (papillccdcma) ArCimes a trans 
lent facial palsy may Be observ^ The cerebrospinal fluid Tins is 
unde r incrcasctl pressur e, c lear or slighth turb id There is an incr ease 
of cell^ u simll y of ly m phocy ^cs In some cases the jJoIyvnoipbenucJear 
cells arc first increased, and later in the illness there is an excess of 
Ivrnpbocytes The protein may be mcienscd, but tlie sugar and clilonde 
content are normal ~Ko organisms are present, but m certain eases the 
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virus can be isolated by animal inoculation during the first week of tlie 
meningitis, the result not being available, bon cv er, for 2 to 3 n ecks 

Differential Diagnosis The diagnosis is established b) the course 
of the disease, the e\ammation of the cerebrospma! fluid and ngglutma 
tion tests on the serum TliePaul Bunnelltestisofvaluemthedngnosis 
of glandular fever It is verj liable to be mistaken for tuberculous 
menmgitis until the cerebrospma! fluid bos been evammed Leptospiral 
meningitis maj closelj resemble clinicall} acute aseptic incmngitis In 
the former there is often ciliary congestion, and the diagnosis is confirmed 
by the agglulmntion test 

Course and Complications The disease is of short duration, and 
there are no complications 

Prognosis The patient usually recovers m about 7 to 10 daj-s 

Treatment No special treatment is required bejond a lumbar 
puncture to establish the diagnosis or relieve tension 

Menlnglsm 

This IS a condition in which there ore signs and symptoms of 
meningeal irritation, but the cerebrospinal fluid is normal and is not 
under mcreased tension It is probably due to the presence of toxins in 
the cerebrospinal fluid It may occur in apical pneumonia csjiecmllv 
in children, or m acute mfections 

Arachnoiditis 

(Menwgtits Serosa Ctreumsmpia) 

Arachnoiditis may result from trauma or infection, or iL may be 
associated with diseases such as disseminated sclerosis, tabes dorsalis 
syringomjelia, and cerebral tumours or it may occur ns n sequela of 
leptomeningitis Cerebral arachnoiditis is often situated in the region 
of the cortex, the optic cliiasma or in the posterior fossa Ihe s} mptoms 
and signs resemble those of cerebral tumour ns the aradinoiditis is 
cliaraclenscd bj cjst formation Primarv optic ntropbj may result 
from cliiasmal arachnoiditis 0/i/ic hydrocephalus occurring in nssocm 
tion with middle car infection is closclv allied to arachnoiditis It is 
suggcsteil that infection of the transverse sinus leads to retrograde 
thrombosis of the superior sagittnf sinus Absorption of the cervhro 
spinal fluid through the arachnoid villi is thcrehv blocked and hvdro- 
ccphalus results Treatment consists in repeated lumbar puncture 
Spinal arachnoiditis giv es rise to root pains followed bv v amng degrees 
of paraplegia At operation a gush of fluid escapes from the nrachnoi I 
cy-st, the arachnoid itself showing verv slight signs of inflammation 

THE CEREBRUM 
Intracranial Aneury'sms 

pathology Tlie following varieties arc dcscrilied and the order of 
frequency of tlicir occurrence IS 1 Congenital These arc thought to be 
due to weak spots m the Ttmsclc coat and arc met with espetnllj on tl e 
base of the bram at tlic junction of the anterior cerebral and anterior 
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communicating arteries They are said to resemble ft berry hangmg 
from ft stalk IVom the clmical standpomt these are of tlie greatest 
importance 2 Artertosclerouc Degeneration occurs m tlie media 
8 Infective, embolic or mycoUe These result from adhesion of an 
infected embolus to the mtuna, and may occur m bacterial endocarditis 
or septicjemin There is a tendency to rapid formation and rupture 
Mycotic aneurysms are often found on the middle cerebral arterj and 
occur cliieny m joung people 4 Acute polyarteriits nodosa Tins is 
another cause, the outer coat of the nrtery being first imolvcd 5 
Syphihtic The basilar artery is diicfiy afTccted Some cuthontics state 
that this kmd of aneurysm does not occur 0 Traumatic Tins is usually 
of the arterio •venous type, and situated between the mtcmnl carotid 
artery and the cavernous sinus 

The aneurysms vary in size from that of a pm’s head to a fist, the 
a\erage size being that of a pea Tliey are usually situated near the 
base of the brain but may be deep in ti hemisphere The middle cerebral 
and the basilar arteries are those most commonly affected Rupture 
occurs m about 50% of all cases 

Clmical Fmdings Before rupture There are often no signs or 
symptoms before rupture occurs, but m some cases there is headache, 
usually homolateral, irritabilitj, giddiness, tmnitus and nausea 
PapiUccdema maj be present, and a localised sj^stolic murmur is some 
times heard on listening to the skull o\er the aneur>'sm, especiall> in 
the arterio venous type Variabilily of signs from time to tune is a 
featiue of unruptured mtracpaninl aneurysms Other localising signs 
maj be present ivhich vary with the artery affected Internal carotid 
Tins results m pressure on the III, H” and VI and upper division of V 
nerves, with partial or complete internal and external ophthalmoplegia 
and pain or sensor;^ loss over the forehead and c>c Pressure further 
forward on the optic path may result in liemianopia and optic atrophj 
Non pulsatmg exophthalmos may also occur Middle cerebral There 
may be Jacksonian fits and hemiplegia or monoplegia Anterior 
cerebral and anterior communlcaling (See Fig 27) Tlie signs may 
resemble those of a frontal lobe tumour Vertebral Tlic syndrome pro 
duced may resemble that of thrombosis of the posterior inferior cerebellar 
artery Basilar The HI, V, VII or "V in nerves may be affected, 
or there may be pressure on the pituitary Arierto venous aneurysm of 
the internal carotid artery and cavernous sinus Tlus is a cause of 
pulsatmg exophthalmos 

At niptwre tVhen rupture occurs the symptoms arc usually those of 
subarachnoid liaimorrhagc, but at times the hromorrhage is mtraccrebral 

Differential Diagnosis Intracranial aneurysms should be thought 
of when there are syTnptoins of a cercbml tumour or of mrolvemcnt of 
the nr, I\', V and nerves ■\>’bcn rupture occurs and blood is found 
m the cerebrospinal fluid other causes of cerebral haemorrhage have to 
be considered, such ns hnemorrhnge into a glioma Tlie skull should be 
X rayed, for in some instances the calcified aneurysm is revealed The 
shadow may be as large as a walnut Albl describes an almost closed 
circle shadow, but only a portion of the ar<^ or several arcs of circles may 
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communicating arteries They are said to rescmhle a berry hanging 
from a stalk From the clinical standpoint these are of the greatest 
importance 2 Artcnosclerotte Degeneration occurs m the media 
3 Infective, embolic or myeoUe These result from adhesion of an 
mfected embolus to the mtima, and may occur m bacterial endocarditis 
or scpticaimia There is a tendency to rapid formation and rupture 
Aljcotic aneurysms are often found on the middle cerebral artery and 
occur chiefly m j oung people 4 Acute polyanenUs nodosa This is 
another cause, the outer coit of the artery being first ln^olved 5 
Syphilitic The basilar artery IS chiefly affected Some authorities state 
that this kind of aneurysm does not occur C Traumaiie This is usually 
of the arteno venous type, and situated between the mtemal carotid 
artery and the cavernous sinus 

The aneurysms vary m size from that of a pin's head to a fist, the 
a\erage size being that of a pea They ore usually situated near the 
base of the bram but may' be deep m a hemisphere The middle cerebral 
and the basilar arteries are those most commonly affected Rupture 
occurs m about 50% of all cases 

Clinical Fmdings Before rupture There are often no signs or 
symptoms before rupture occurs, but m some cases there is headache, 
usually homolatcral, irritability, giddiness, tinnitus and nausea 
Papilloedcma may be present, and a localised systolic murmur is some 
times heard on listening to the skull over the ancury stn, especially in 
the arlerio ^cnous type Vanabihty of signs from time to time is a 
feature of unruptured intracranial aneurysms Other localising signs 
may be present irhich vary wit/i the artery nf/ected Internal carotid 
This results in pressure on the ni, IV and VI and upper di\ ision of V 
ner\cs, with partial or complete internal and external ophthalmoplegia 
and pam or sensory loss over the forehead and eye Pressure further 
forward on the optic path may result m hemionopia and optic atrophy 
Non pulsating exophthalmos may also occur Middle eerelral There 
may be Jacksonian fits and hemiplegia or monoplegia Antenor 
cerebral and anterior communkaltng (See Fig 27) Tlie signs may 
resemble those of a frontal lobe tumour Vertebral Tlic syndrome pro 
duced may resemble that of thrombosis of the posterior inferior cerebellar 
artery Basilar The III, V, MI or VIII nen es may be affected 
or there may be pressure on tlic pituitary Arteno venous aneurysm of 
the internal carotid artery and cavernous sinus This is a cause of 
pulsating exophthalmos. 

At rupture IMien rupture occurs the symptoms arc usually those of 
subarachnoid hremorrhage, but at times the liiemorrhage is intracerebral 

Differential Diagnosis Intracranial aneurysms should be thought 
of when there are sy'mptoms of a cerebral tumour or of invohcmcnt of 
the in, W, V and VI nerves I>Ticn rupture occurs and blood is found 
in the cerebrospinal fluid other causes of cerebral b'cmorrliage have to 
be considered, such as hemorrhage mfo a glioma The skull should be 
X rayed, for m some instances the calcified aneurysm is revealed The 
shadow niay be as large as a walnut. Albl describes on almost closed 
circle shadow, but only a portion of the arc, or several arcs of circles may 
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be shown Angiography will usually reveal the exact site of the 
aneurysm 

Prognosis Death occurs m about C0% of the cases which bleed 

Treatment ^Vhen facilities are available angiography should be 
performed as soon as possible to locate the site of the aneurj'sm It 
must then be decided whether an attempt should be made to deal 
surgically with the aneurjsm, or to ligate the carotid nrtcrj on tlie 
affected side Rest m bed is essential and m some cases a sleepy slate 
may be induced for periods up to 2 months by the administration of 
hypnotics such ns phenobarbilone m adequate doses Thus pheno* 
barbitone 1 gr (60 mg ) t d s may be required Lumbar puncture ma> 
be advisable (see Subarachnoid bxmoirhage, p 820) If the blood 
Wassermann reaction is positive, anti syphilitic treatment should be 
giv en (see p 600) 


Intracranial Hmmonbage 

Definition. Hicmorrbage into the bram or meningeal spaces 
Anatomy Blood is brought to the brain by the two vertebral 
and the two internal carotid arteries The vertebral arteries pass 
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along the ventral surface of the medulla oblongata, and unite at tlie lower 
border of the pons to form the basilar arterj At the upper border of 
the pons the basilar arterj dindcs into the t« o postenor cerebral artenes 
These are connected with the anterior cerebral arteries by the 
posterior communicating artenes, and m this way there is formed the 
circulus arteriosus (of Uilhs) Ring in the interpeduncular spare on liie 
base of the bram The internal carotid artenes give off the ontcnor 
cerebral artenes, and arc then continued as the middle cerebral artenes 
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Tlie antenor cerebral arteries are connected by the antenor communica- 
ting artery (see Fig 28) The antenor cerebral arter y supplies the 
frontal and parietal gjTi The middle cerebral arterj supplies the motor 
and sensory areas of the cerebral cortex, including the speech area 
The postenor cerebral artery is distnbuted to tlie^ entrojnedial portions 
of t he tem poral and occij iital lobes Central branches enter the brain 
substance from the antenor, middle and postenor cerebral arteries, and 
from the arculos artenosus (of 'Willis) The medial and lateral stnate 
brandies of the middle cerebral artery are distributed to the external 
capsule, the lentiform nucleus, the anterior part of the internal capsule 
ond the caudate nucleus One, larger than ^e otlicrs, is a frequent site 
for a cerebral li'emorrhage The anatomy of the cramal \cnous sinuses 
IS gi%en on p 328 

The chief types of intracranial hiemorrhage will now be described 

Extradural or Epidural Haimorrhage 
Efaology Tins is associated with concussion ond injury to the skull 
and IS also met with m haunorrhagic pacliyinenmgitis It is most often 
due to a tear m the middle meningeal artery caused by fracture of tlic 
skull 

Clinical Fmdlngs At the onset the patient is generally unconscious, 
and convulsions occur according to the part of the brain stimulated 
by tEc hosmorrhage IIejrn^__Ui^ recover consciousness for a few hours 
and oppear mudi better Ilccovcr} maj then take place, often associated 
with o post-concussional state, or this ** lucid interval ” may be followed 
by coma and death 

Treatment X raj of the skull, angiography and electro enccphalo 
graphy are all of value m localising the site of the bleeding Wlien the 
h-emorrhage is due to trauma and there is evidence that the blccdmg is 
contmumg, the skull should be trephmed and an endeavour made to 
ligature the blccdmg vessel and evacuate the clot 

Concussion and the Post-Concusslonal State 
Pathology. The nature of the concussional cerebral changes due 
to head injuries remains obscure, despite much experimental tn\cstiga- 
tion Perivascular petechial liTmorrhagcs, resulting from diapedcsis, 
may be found, usually in the cortex and often in the subjacent white 
matter and in the grey matter of the brain ond brain stem 

Clinical Findings After a minor injury the patient may be tempo- 
rarily unconscious, exhibiting a flaccid paralysis The pulse is feeble, 
temperature subnormal, respirations shallow and slow, and the pupils 
are dili^ed lleco\cry of consciousness nia> be rapid or gradual The 
patieiTt may then be unaware of llie accident, or he ma) remember 
the accident and what happened for a short time after it lie may 
now pass into an automatic state during which he performs actions 
of which he has no subsequent recolicction The boxer who fights 
while “punch-drunk" affonls an example of automatism After n 
severe injury the patient immediatclj loses consciousness, and th\s 
or c\en months may elapse before it is fully restored. Certam stages 



320 THE hERVOVS SYSTEM 

are described m the process of reco\er> These nin\ o^erlap, and all 
maj not be present The wjtial coma and flaccid parnfvsis are fol/oivcd 
by restlessness and stupor, w Inch p^sist for a fei\ da\ s This mn\ pnsi 
into a stage of excitement, bewiJdermentand delirium m Inch thepatient 
cannot feed himself, and is incontinent Tlus stage maj last for sc\cnl 
weeks or montJis, and ma^ be intemipfnl b\ short periods of stupor 
About this time the patient can usually talk more ratioinllj and nnsn er 
questions Ihe characteristics of this traumatic psjchosis arc a dis 
orientation in time and space, retrograde amnesia, speech distiirhanccs 
confabulation and pcrse\cratioij Later there is a marked defect of 
memorj for recent events (Korsakon’s psychosis) Triumatic hjstcna 
is Very liable to follow head injuries Residues wluch mn\ persist for 
some time include headache diflicult> in concentration, abnormal 
fatiguabihtj, foigetfiilness and intolerance of even small amounts of 
alcohol 


Acute Subdural Hsmatoma 

Etiology This results from the rupture of \ eins running across the 
subdural space, perhaps from the result of a sliglit blow on the licad 

CUmcal Findings The symptoms occur within a few hours of the 
injury Sudden attacks of coma vnlh cvadence of upper motor neurone 
lesions followed by equally sudden return to consciousness and dts 
appearance of physical signs are very suggestive Death is likelj to 
occur unless a bilateral subtemporal trephining is performed 

Chronic Subdural Hsraafoma 

Etiology The most common cause is trauma, and it may result 
from birth injury Less often it results from purpura, scurv’j , carcinoma 
of the dura, neurosj’phiUs or chronic alcoholism 

Clinical Findings After a latent period of a few weeks or months 
following a blow the patient complains of mlcrmiUcnt headache and 
mental dulness graduallj increasing m severitj Later, cerebral 
irritation mnj ensue, with convulsions or hemiparcsis Papillccdcma is 
not constantly present The cerebrospinal fluid may be under mcrcascd 
pressure and contam blood The combination of signs of increased 
intracranial pressure, with a normal pressure of cerebrospinal fluid, is 
very suggestive of a subdural hxmaloma Tlie hxmatoma is often 
situated in the parietal region, and may be bilateml Localisilion is 
aided by angiography 

Treatment The clot should be removed surgically It is usually 
adv isable to explore both sides of the brvm 

Subarachnoid Hxmorrhage 

Etiology Subaraclinoid hTmorrhngc is usually due to rupture of 
a congenital or mycotic cerebral aneurysm Other causes include head 
injuries, effusion of blood from an mtracerebral liTmorrlingc, a leak 
from an angioma, hxmorrhagic cnccpliahtis or blood diseases 

Clinical Findings A congcmtal intracranial ancury'sm usually 
causes no symptoms until it begins to leak Slight degrees of bleeding 



INTRACEUEBRAL IIJEMORRBAGE 


021 


may give ris e to headache In more severe cases thejiatient experiences 
mtense headache, often first occipital and the n fro ntal, he then •n omits_ 
and ra^d^loses consciousness 

On Examinaiion The patient is semi «conscio u3 and looks verj lU 
The pi^e is ^qu^t, breatlun^te^roiis, 'ahd^ih'e t emperatu re may 
rise to l Ol^T (38 8® C ) or higher The a hdommal reflexes a nd tendon 
i^lexes^ are usually dyiresscd_pr j,bsent, and an e xtensor plantar rcs- 
ponse may_be present on one or both sides There may'be^ certain 
amount of nec k ng idit> or he ad re traction, and convulsive movements 
of the extremities The ^pils are dilated, and jiapiUaedema, retinal or 
subhyaloid hsemorrhages the latter Bang situated between the vitreous 
and the retina, may be seen on ophthalmoscopic examination The 
urine may coatam a considerable amount of albumin for a few dajs 
^jeosuna is present at tunes, with traces of acetone If a lumbar 
punctwels perfoimed, thFlluid is found to be uniformly mixed with 
blood which does not clot on standing lied cells disappear from the 
fiiud about 7 days after the hannorrhage has ceased The bleeding 
may stop and the patient recover, having various sequels, such as 
headache, disturbance of vision and of mentahtj , or certain paralyses 
The m , V,3^ or VII nerves may be pressed on, with partial HI nerve 
palsy, mtense pain on one side of the fac^ abducens palsy, or lower 
motor neurone_facial paby In other cases the luemorrhage continues, 
generalised bronchitis and cedema of the lungs develop, and the pabent 
dies m the course of a day or so Tke antmor choTO\dal tyndrome may 
quickly follow a subarachnoid beemonbage This is characterised by 
contralateral hemiplegia, hemionsesthesia and beimanopia Localisa 
bon of the aneurysm may be effected b> bilateral carotid angiography. 

PrognosU Over 60% of cases of subarachnoid hiemorrhage are 
fatal 

Treatment. An i nibal lu mb ar p uncture is advisable to est ablish 
the diagnosis but it is usually wise noTtiTreiieat the lumbar puncture 
as a roubncTneasure as this maj cause the bleeding to recur It_shoiild, 
bowel er, be repeated if t he com a deepens or the blood pressu re ris es^ 
and if'th'cre nrc~comnnsionsr or hwdache 'which is not reli eved b> 
morphine “If there is pulmonary oedema, atropin sulph 1/lOQ gr 
(0 ^mg ) and roorphm sulph J gr (20 mg ) should be injected subcuta 
neously It maj be possible to arrest the bleeding bj operation, and 
considerably better results ha\e been obtamed by the use of positive 
pressure onosthesia, hypolensii c drugs and hypothermia In any case 
surgical treatment dunng the phase of bleeding has a high mortality 
rate If the pabent survives the imbal bleeding, an opernbon witlun 
eight weeks of the hairaorrhage sliould be considered 

Intracerebral Hsemorrhage 

Definition. Ilaanorrliage into the substance or s entricular sj’stem 
of the brain 

Etiology Ilffjraorrhagc results from rupture of a cerebral artery 
or ancurj sm or of capillaries, coHical cerebral s ems or venous sinuses 
Exciting causes include muscular strain and trauma to the skmll 
•wmoWi i* 
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Predisposing causes 1 Age Usually over 40 jcais In clnltlrcn 
h-eraorrhage may occur from rupture of cortical veins in whoop ng 
cough there maj be hccmorrhage into a glioma or rupture of an intra 
cranial aneurjsm , in infants, hicmorrhage may be due to birth injuries 
or rupture of an mtracramal aneurjsm 2 Sex Males predominate 
8 Heredity Cerebral hamorrhagetendstorun in families 4 Arterio- 
sclerosis angiospasm, high blood pressure and chronic nephritis 
6 Blood diseases such os leuisemiaor purpiim 

Pathology The middle and lateral striate branches of the middle 
cerebral artery arc most frequently affected the lesion being situated 
commonly m the thalamus, mtem a\_capsule a nS" corpus str iatiirn 
Spread to the ventricular sj’stem is frequent In blood diseases bremor 
rhage may occur by diap^csis In all cases of cercbml hnimorrlmgc, 
bleeding usually continues until the patient dies Congenital ancur 5 *sras 
maj , howe\ er, leak from time to time before the fatal liTmorrhagc occurs 
Further an old blood cyst may be found in the brain at autopsy which 
indicates the site of a previous hemorrhage from which tiie patient 
has recovered Meningeal hxmorrhngc due to birth injurj ma> lead 
to atrophy or to the formation of cysts m the bnin (porcnccplialj ) 
The pathology of intracranial aneurysms is considered on p 81C 

Clinical Fmdings There may be a h istor y of pr evious slig ht attack s 
or “ httle strokes ’ from wluch the pati^t rcco\ercd'Tb a 'varying 
degree "These are usually due td"ccr ebral thromboses flic onset is 
generally sudden, the patient falling unconscious with the apoplectic 
stroke Cess often there are prodromal symptoms such os headache 
giddmessj vomiting, disturbance of speech, or tingling and weakness m 
oTTmb The results produced vary with the site of the lesion 

Capsular Haemorrhage This is the most common vancty» the 
bleeding starting external to the internal capsule 

On Examtnalion The patient is unc onscious tlie face is usually 
flushed cyanosed and sweating, rarely itTs pale The breathing is 
stertorous and the cheek on the paralysed side may be blown in and 
ouT'witE^ respiration There is no movement of the hmbs, which are 
flaccid On lifting up an arm or leg a greater degree of fiaccidity may 
be detected on the paralysed side In the early imtativc stage there 
may be c^jugate de\ lation of the ^cs, whic h loo k ow a y fro m the site 
of the lesion injhe brain, later with a parolyticlcsion tliFde^mlTon is 
m^the opposite direction towards the site of the lesion The corneal 
superficial and deep reflexes ore lost There may be incontinence or 
retehlion ofUnne, and mcontiwi^ of^farces The pulse i s full and 
bo undin g, and I^y~be_slow_or rop^ The temperature is usually 
subnormal at the onset and thc Tilood prcssure_i3 raised Thc^rine 
oftenj»n^ns albumin and sugar may be presen^t The cerebrospinal 
fluid contains blood if the haemorrhage has extended into the lateral 
ventricle If the patient survives he will pass m a few days into a post 
apoplectic stage, described on p 825 under the title ‘ chronic residual 
hemiplegia ” ,, 

2 Cortical Jlcmorrhage Thisxsrare The patient does not generally 
lose consaousness Convulsions or paralysis of one or more Imibs, 
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aphasia or hemianopia may devdop according to the site of the 
lesion. 

3. Thalamic nccmonhage. This ’trill produce the thalamic syndrome 
(see p 333). 

4. Mid Irrain narmonhage. There may be paralysis of the HI nerve, 
wth hemiplegia on the opposite side (Weber’s siTidrome) There may 
also be anicsthesia of the paralysed side of the body. 

5 Pontine Uccmorrhage. Ibe patient rapidly becomes comatose. 
There maj be convulsions of the !^, with vomiting, Cheyne-Stokes 
breathing, and pm point pupils. Conjugate deviation of the eyes ma> 
also be noted, in a direction opposite to that charactenstic of a supra* 
nuclear lesion (sec p 388). Ihere ma> be contralateral hemiplegia. 
The pupils ma> dilate before death The temperature rises to 100® F. 
(41® C ) or higher, and the patient dies within a few hours 

6 Medullary Hemorrhage The patient usually dies in coma withm 
a few hours, before signs of bulbar paralysis are apparent. 

7 Ventricular Bcemorrhage. This is usually secondary' to capsular 
haimorrbage causing rapid death. There may be head retraction, with 
rigidity or spasms of the arms or l^s. 

8. Cerebellar nemorrhage (See p 376.) 

Differential Diagnosis The chmcal diagnosis of the cause of a 
stroke IS extremely uncertain, but it has been improved by the use of 
radiological investigations These include plai n X»ray fi lms_ of th^s ki^. 
angiograph y, and pneumo-er^phalogra^liy. The diagnosis includes a 
consideration of ^rcbral thrombosis, ^reb^ embolus, a l^'pcrtcnsn e 
cerebraljittack and other causes of coma In eereHral thromB6s*» QTe 
onset IS more insidious and more likely to occur at mglit. The patient 
may experience numbness or tingling in the hmb, followed during the 
course of a few hours by paralysis The cerebrospinal fluid does not 
contain blood. In cerebral embolus the onset is usually sudden, but 
often the patient does not lose consaousness unless an cxtcasi\e area 
of brain IS ins olved Tlicre may be aphasia, monoplegia, hemiplc^o, or 
supranuclear paralysis of the cranial nerve. Tlie age incidence is 
often lower than in hTmorrhige, and usually a cardiac lesion, such as 
mitral stenosis or alnal fibnlhbon, is present. Cerebral thrombo- 
phlebitis, secondary to systemic thrombosu elsewhere, may closely 
simulate cerebral embolus. The spread of infection is considered to be 
by mural thrombo phlebitis, along the intravertcbral veins. The lungs 
are not often afTected and a mistaken diagnosis of paradoxical embolus 
(see p. 326) may’ be made. Other causes of coma include urieraia, 
diabetes m ellitus, cerebrospinal mcmngitis, opium and alcohol In 
some cases epilepsy and hysteria will require excluslohi liTurSmla the 
unne contains protein and casts, and tlic percentage of urea in the blood 
and cerebrospinal fluid is generally raised. In diabetic coma the brcatli 
smells of acetone, and the urine contains sugar and acetone bodies. In 
cerebral hcemorrhage, although sugar may be present in tlicunne, acetone 
bodies are absent. In hypogly caumc coma the patient may have convul- 
sions, but a history of dia^tcs with msulm administration can be 
obtained, and consciousness is usually restored by' the subcutaneous 
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injection of 1 ml of inject adrenaline (B P ) 1 m 1,000 Examination 
of the cerebrospinal fluid enables a diagnosis of cerebrospinal fever to be 
made In opium poisoning the pupils are pm point, and some evidence 
of the administration of the drug or its derivatives can usually be found 
Alcohol poisomng may cause difficulty, as the patient may have a fucmor 
rhage while under the influence of alcohol, and so he should always be 
kept under observation for 24 hours Jn epilepsy the unconscious and 
convulsive phases are generally of comparatively short duration, and 
if there is resultant hemiplegia (Todd s paralysis) recovery is complete 
The nature of a hysterical attack is usually clear (see p SG8) 

Course and Complications It is doubtful if a patient can survive 
a cerebral hremorrhage , in some cases after an apparent improvement 
with recoiery of consciousness, there is recurrence of coma followed by 
death due to spread of the bleeding into the lateral ventricle 

Prognosis A cerebral haemorrhage is often fatal m from 2 to 48 
hours 

Treatment The patient should be propped up m bed, all tight 
clothing loosened, dentures removed and an~Birway maintained by 
turning him slightly on one side or by using anansesthetist’s airway 
If there is marked venous engorgement in the neck, and cyanosis, 
10 fl oz (800 ml ) of blood should be removed from a vein and the bowels 
opened by an enema A lumbar puncture is not without danger, as it 
may lead to compression of the medulla oblongata in the foramen 
magnum If blood is present, the diagnosis of haemorrhage is confirmed , 
if it IS absent, stimulants, such as Coramme (mkethamide} l__5 ml ^ould 
be admmistered subcutaneously sue hou rly If the patient survives, 
nasal feeding is often required for a time and pcmcillm should be given 
to prevent basal bronchial infection Catbetensstion may be necessary 
In some cases it is possible to locate the site of the bleedmg by angio- 
graphy, and to remove surgically the clot In a senes of over 2,000 
cases of primary intracerebral haemorrhage the immediate operative 
mortality was 61 %, and only 26% recovered after the operation Of the 
survivors 42% were reported on as being well, but 10% were totally 
disabled 


Cerebral Thrombosis 

Definition Coagulation of blood in the cerebral vessels 
Etiology Predisponng causes Arteriosclerosis, syphilitic 
endartentis, low blood pressure, chronic nephntis slowing of the circula- 
tion m various debilitating condition^ polycythicmia rubra, ansmta 
septicsemia encephahtis lethargies, end polioencephahtis Cerebral 
thrombosis may also result from trauma, such as a wound of the bram 
or develop m the neighbourhood of a cerebral tumour, or be secondary 
to a cerebral embolus Adults over middle age are usuallj affected 
syphilis bemg the commonest cause in young adults 

Pathology The middle cerebral artery is roost frequently affected 
The resultant infarct may be red or white The central arteries are 
end artenes, and so softening of the bram with degeneration of nerve 
elements usually results from their obstruction, and later a scar or 
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cyst may form The anastomoses are better de\ eloped for the cortical 
arteries 

Clinical Findings If thrombosis affects a large artery the onset of 
symptoms is acute with coma Wien smaller vessels are involved there 
are often prodromal symptoms Thus the patient may complain for a 
few days of headache, giddiness, disturbance of speech, numbness or 
tingling of a hand or arm, with subsequent paralysis In some cases 
there are convulsions at the onset 

On Examinaiion If a large vessel is blocked, the patient is comatose 
and the clinical findings resemble those described for cerebral h-emor 
rhage The signs depend upon tbesite of the lesion 1 Middle cerebral 
artery thrombosis There is usually hemiplegia At tlie onset the 
affwted side of the body is flaccid and the_. superficial and_deep 
reflexes are abolished T he lower half of the f^ is affecte d _and 
alsonthe tongue, so that on protrusion it "deviates towards the 
paralysed side The muscles of mastication, deglutition and the trunk 
muscles are not usually paralysed ^ere ts so me weakness in turning 
the head and eyes to the paralysed side" In a d^or so th e~p Tanlar 
response is extensor on the'atfectSl side, and’the abdominal reflex is 
absent onjthe pofalyse^side, but present on the sound side 2 Anterior 
cerebral artery thrombosis There may be no symptoms, or dementia 
may ensue The “ grasp reflex ” (see p C32) may be present in one or 
both feet Contralateral crural monoplegia may rapidly develop 
8 Posterior cerebral artery thrombosis There may be homonymous 
henuanopia, the patient having difliculty In avmding objects on his 
bIinH~^de Itcmmnssthcsia may also be present. 4 Internal carotid 
thrombosu This causes coma and rapid death 6 Basilar artery 
thrombosis This produces symptoms resembling those described for 
pontine hiemorrhnge 0 Vertebral artery thrombosis This may produce 
symptoms of acute bulbar paralysis 

DifTcrentlal Diagnosis Tlus is as described for cerebral hicmorrhage 
(see p 823) 

Course and Complications After the acute phase of hemiplegia 
has passed, m cases of middle cerebral artery thrombosis, the patient 
enters the stage of “ chronic residual hemiplegia " Recovery of certain 
movements is obtained, the arm being always more paralysed than the 
leg Thus there is power of extension of the hip ond Imec, and of plantar 
flexion of tlie ankle and toes As regards the arm the patient is able to 
abduct ond elevate it, and to flex the elbow, wrist and fingers The 
muscles producing these movements become spastic and their deep 
reflexes are mcreased, due to the uncontrolled activity of the extra* 
pyramidal motor paths Ankle cl onus an d knee clonus are frequently 
obtamed, and the plantar response remams extensor The abdommnl 
reflex may return on the paralysed side There are also certain 
“ associated reactions,” thus if the patient y awns lie may extend liis 
wrist and fingers and raise his hand in front of his face, performing 
movements involuntarily which he cannot achieve voluntarily 

Prognosis Tins is always unfavourable Recurrent tiirombosis or 
a fatal cerebral hxmorrhage is liable to ensue \Vhcreas the number of 
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deaths from cerebral hEemorthage was the same m 1945 and 1955 
deaths from embolus and thrombosis were almost doubled m 1955 as 
compared with 1945 

Treatment The patient should be kept m bed at the onset, and 
stimulants administered , such as subcutaneous injections of Coramine 
(mkethamide ),! SinFfi'd orofstrvchiun hyd ro ebl on d 1/ 32 gr (2 mg ) 

^ Anticoagulant treatment should be avoidedjf the diaimosis from 
c^ral hffimorrKgeTTtinceHHm Id” ‘‘little strokes ” anticoagulant 
treatment {see p 190)maybeofvalue The Wassermann reaction should 
be determined, and if positive, oystalline peni cillin should be injected 
mtramuscularly, 1 million units daily for 21 dai-s Splmts should be 
applied to the affected arm to prevent flexion of the wnst and fingers, 
and the leg should be maintomed rotated medially with the ankle 
dorsiflexed by means of sandbags Gentle massage and passive move- 
ments should be gi^n in the course of a few days As soon as possible 
the patient should be encouraged to perform active movements, but 
electrical stimulation of the muscles is always contra mdicated The 
patient should be sat m an arm chair as soon as he has recovered from 
the shock of the stroke 


Cerebral Embolus 

Definition Obstruction of a cerebral artery by on embolus 
Etiology The embolus may be derived from the following sources 
1 A valve of the heart, especially the mitral and less frequently the 
aortic valve This occurs m chronic endocarditis 2 The left atrium 
or ventricle, a portion of clot being detached m mitral stenosis, atnal 
fibrillation or flutter, or m coronary thrombosis 8 The endocardium, 
m malignant or subacute bacterial endocarditis 4 The aorta, in 
aneurysm or atheroma 5 The right subclavian arterj , from pressure of 
a cervical rib 6 Tlie pulmonary veins, in suppuration of the lungs 
7 The systemic ^eins, if there is a patent foramen ovale or patent 
ventricular septum (paradoxical embolism) 8 Fat emboli, resultmg 
from fracture of long bones maj pass tlirough the lungs and lodge m the 
bram Predisposing causes lAge Adultsandjoungpeople 2 Sex 
Females predommate 

Pathology The left middle cerebral artery is most often obstruc- 
ted, the effects produced resembimg those described for cerebral 
thrombosis 

Clinical Findings The onset is suddeu, and there are no prodromal 
gjrmptoms There may be convuls ions, apha sia, monopl egia, h emip legia, 
visual disturbances, or facial paJqr of the upper neurone type, accoTding 
tothepart of the bram affect^ Conscidusnes^maybrlnay not be lost, 
dependmg upon the extent of brom mvolved Carotid hemiplegia is 
due to an embolus obstructing the internal carotid artery, there is 
bomolateral blmdness and beterolateral hemiplegia In many case an 
associated cardiac lesion is present, and m some instances the embolus 
forms dunng the administration of qumidme 

Differential Diagnosis This is as described for cerebral liKmorrhage 
Course and Compheabons In carotid hemiplegia there is often 
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restoration of function due to establishment of a collateral circulation 
through the circulus arteriosus (of WiUis) Recurrent emboli arc liable 
to form In the majority of cases the course of the lesion resembles that 
described for cerebral thrombosis 

Prognosis There is usually recoverj of the use of tlie leg m 
hemiplegia, buttlie hand and arm often remam permanently paralysed, 
and speech may be deranged, especially when the patient is excited. 
Death results if a large area of the bmm is deprived of its blood 
supply. 

Treatment Nicotinic acid,_10 Q mg , or Priscol (tolazoline hjdro- 
chlor ) 50 m g , should be injected intravenously, to dilate the cerebral 
arteries vith the hope that the embolus \vill pass to a smaller vessel 
Apart from tlus, treatment is as described for cerebral thrombosis 

Sinus Thrombosis 

Definition. Coagulation of blood m the cranial \ cnous sinuses 

Etiology Primary sinus ihrombosts. T his is an aseptic process. 
In infants it may be due to marasmus or to congemtat syphilis, and in 
adults to an'emn and to wasting diseases such as tuberculosis, or 
carcinoma The superior sagittal sinus is usuallj alTected '^2'^econdanj 
sinus thrombosis This results from sepsis, as (o) In the middle car 
(transverse sinus thrombosis), ((^in the paranasal 5muscs,'(c) m the skull 
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due to canes or a fracture, {dfm the orbit, nose or upper lip Thus it 
may follow a boil, carbuncle or insect bite (cavernous smus thrombosis) 
In other cases the infection spreads from the car, mouth or throat. It 
maj also be a manifestation of thrombo-pUebitis mi^rans or be second* 
ary to penpheral systemic thrombosis which has spread to the brain 
along the intrarertcbral veins 

Anatomy and Pathology The anatomy of the important cranial 
venous smuses is indicated m the diagram (see Fig 29) The walls 
of the sinuses consist of dura mater The blood enters the sinuses 
from the brain and the meninges The direction of flow m the 
emissary vems is uncertam Tlie blood passes from all the sinuses 
into the internal jugular veins There are five single sinuses, namely, the 
^supenor sagittal, the mferior sagittal, the straight, and tlie intercavern- 
ous, and the^asilar venous plexus. There are six paired sinuses, namclj , 
the transverse, the occipital, the cavernous, the superior petrosa!, the 
inferior petrosal, and the spheno panetal sinuses From the m^ical 



‘ e yta on) 


"VlNOiVt 

FlO 80 DIAOHAU BQOWRfQ TUB CATZBNOVS Sums AKD its hBBT0 

point of view the most important are the cavernous sinus, the tronsv erse 
sinus and the superior sagittal sinus ITie cavernous stnus is in close 
proximity to the Sphenoidal 'airsinus, and only separated from it by a 
thin layer of bone The internal carotid artery and tlie II nerve are 
on its inner side, and the III, IV and V nerves pass through its outer 
wal{(secFig 80) The ophthalmic veins cntcrit m front and it is also in 
communication anteriorly with the frontal and supraorbital vems 
The superior and infenor petrosal sinuses connect it with the transverse 
smus behind The intercav ernous smus connects the two cav emous 
sinuses The superior sagittal smus receives blood from the brain, 
and obstruction is liable to cause gross cerebral disturbance Infection 
probably spreads by means of infected blood clot or along the sheath 
of the 1 and VIII nerves Tliere is no lymphatic path. At autopsy a 
clot may be found adhermg to the wall of the stnus, and in some cases 
it extends into the jugular and subclavian vems, or even mto the supenor 
vena cava Organisms, sucli as streptococci or pneumococci, may be 
present m the clot. 
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Clinical Findings Cavernous Stnus Thrombosis In a typical cose 
the patient has noticed a_spxe place_or small boil on the upper hp or the 
in side of the nose It maj lia>e been opened surgicallj. A day or so 
later the patient com plains of frontal headache with malaise and 
dr owsin ess Later, there may be pam in the side of the face or eje, 
and the vision may fail 

On Examtnaiion At the onset the temperature is found to be raised 
to about 101“ F (88 3“ C ), and the pulse to 90~or 100 Definite "sl^s 
soon appearand the patient becomes very ill There is protrusion usudly 
o f bo th eyes, sweUing of the eyelids and eedema of the conjunctiva;, and'-- 
the eyes protrude between the closing e^ehds (chemosis) The ejelids 
themselves are cedematous, and may be bluish The swelhng may spread 
to the forehead and side of the face External oculomotor paralysis is 
commonly found, the \T[ nerve bang often first affected, and the pupils 
may be dilated and fixeH The infection sometimes travels back" to the 
transverse sinus, causing pun behind the car and some eedema over the 
mastoid process It may spread even further to tlie internal jugular 
vein, when there is stiffness, pam and swelling of the neck The c erebro - 
spmal fluid This is often under increased pres^ire, and contains pn 
excess of polymorpbonucfear cell s and organisms. 

Transverse Sinus Thromhosts The patient frequently has been 
suffering from chrome suppurative otitis media or a mastoid operation 
may have been performed He complains of headache or vomiting 

On Examinaiton There may 1^ no otorrbeea, the temperature 
nses, and is swmgmg m type, but the pulse is often slow Frequently 
there are no other signs, but papiUcedema may be present If the 
infection spreads to the internal jugular vein, the patient will notice 
difficulty m turning the head to the opposite side, and the \ ein is often 
felt thrombosed There may also be eedema over the mastoid 
process 

Superior SagtUal Stnus Thrombosis The patient complains of head* 
ache, vomiting or bleeding from the nose 

On Examination The anterior fontanelle is seen bulging m infants, 
and tliere is often enl^gement of the veins on the front and side of 
the_head Convulsions and spastic paralvsis of both legs may rapidly 
ensue Tliere maj be paplllocdenin, squint or otitic hjdr^ceplia^s 
^The patient usually becomes delirious and incontment Tlie cerebro 
spinal fluid In infants this is usually clear and under increased pressure 
Vi ith an increase of IjTnphocj tes 

Differential Diagnosis In cavernous sinus thrombosis the hilatcml 
proptosis with swelling of tlie eyehds is very chamctcnstic Proptosis 
associated with retro o rbital _tum ours is usually afeb rile It should 
always be remembered that with sphenoi d^ 'si nusitis, in which the 
ca\ernous sinus is not alTccted, there may be s^velhng of the ejelids, 
bulging ejes and headache Transillumination, X ray examination and 
cxplorntoTj puncture should serve to differentiate Further, cavernous 
sinus thrombosis may occur without proptosis It is not usuallj 
possible to diagnose tmns\crse sinus thrombosis with certainty apart 
from exploratory operation Examination of the cerebrospinal fluid will 
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indicate irhether memnjitis is present, but meningitis may also occur 
as a eompjjcatjoD of the sinus thrombosis 

Course and Compbcalions The course is usually rapid, com 
pUcations include meningitis cerebral abscess and pjcmia. 

Prognosis. Tlusisrery grave, but lias been considerabK improved 

by the use of penicillin 

Treatment. Prophylaciic Septic spots on the upper hp and nose 
should be fomented and not squeezed, and earlj surgical intervention 
IS dangerous "When pus definitely forms it should be e% acuated through 
a small incision. All cases of otorrbeea should be adequately treated 
Curative Crystalhne penicillin should be given, CO 000 units 
in tramuscuIarlyTi er , 3 noun fo r 7 to lO da \-s buccessTul ha\ e 
been obtained by this treatment, In transverse sinus thrombosis it maj 
be advisable to bgature the jugular vein to prevent spread of infection 

Intracranial Tumours 

Definition. Nesr growths, granulomata and ej'sts arising in the 
bram, menmges or mtenor of the skulL 

Etiology In some cases of intracranial tumour there is a history of 
a blow on the head, followed by ibe signs of the tumour These signs 
may result from the occurrence of oedema or haanorrhoge in or around 
a pre*existent tumour Predtspostng eauset l Age The majority 
of tumours occur in young or middle-aged people Glioma and 
tuberculoma ma% affect children S Sex. Males predonunste slightly 
Pathology. The following tumours may occur, and they are grouprf 
approximatdy in their order of frequency Ghoma (mcludmg 
astrocy'tomi multiple ,ppongtobl3Storaa, medulloblastoma, ependy 
noma, etc), pituitary adenoma, meningioma (endothelioma) acoustic 
neuro-fibron^ congenital c^Xs, sccondAry mahgnant growths such as 
sarcoma, carcinoma and hypernephroma, gumma, tuberculoma, 
vascular tumours such as tdangiectasis, venous angioins, arterjo- 
venous ancury sm and angio-blastoma, papilloma, cholesteatoma, 
psammoma, fibroma, chloroma and hporaa Primary sarcoma and 
actinomy cosis arc nre In children a tuberculoma is not so frequently 
met with, as formerly Cysts mclude a dermoid, hydatid, cysticcrcus 
cellulosm, serous cast, blood cyst, colloid cyst of the third acntricleand 
con''mmtal cy sts The glioma is ectodermal in ongm, it tends to mfdlrate 
the wrebral substance, is vascular and liable to hEmorrhage or to cystic 
de'^eneration The meningioma anses from arachnoid coimecUie 
tissue It invades bone with secondary bony overgrowth and com 
presses the hram Carcinoma of the bram is usually secoodarv to a 
growth in the breast, lung or kidney The increase in size of the iumoiir 
causes cerebral anemia, and tlic anoxia thus produced may result 
m localised epileptiform fits. Increased mtracranial tension and 
by droeephalus are obstructs e phenomena. The frontal r^ion is the 
site of about 20% of brain tumours, and about 17% occur in the 
cerebellum 

Chiucal Findin g s The initial symptoms arc usually insid ious, Jiut 
at times an mtracran^ cmcrgcncv ptoiokes an acute_ onsct Tims a 
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chfld may be apparently perfectly well, when suddenly he falls uncon- 
scious owing to a haemorrhage into a glioma The symptoms and signs 
ore divided into two groups, genera! and focal Often the general 
siTTjptoms are first noted, but in some cases especially in cerebcllo 
pontine tumours and in the aged general sjTnptoms are inconspicuous 
<!^ The general a jmplo ms and si gns, are an in_tlex of raised intmcnmial 
pressure, and in clu de headache, \omittng and papillcctlema 'Ihese 
three are present together in about 60% of all cases of cerebral tumours 
and headache alone in about 80% of all coses The headache At first 
this is parovjsmal and often worse on stooping or at night Later it 
becomes persistent The site of the pain rarely serves to localise the 
tumour The skulljnny be tender on percussion o\ er the tumour The 
headache is due to stimulation of the durol bmnehes of the V nerve 
by stretching of the dura The \omiting This is tj picallj projectile, 
occurring apartfram meals, at night or early in the morning At times 
it IS not projectile and there is also nausea Vomiting results from 
stimulation of the centre in the medulla oblongata PapiUccdcma 
This may exist m a marked degree without visual disturbanw ~ later, 
sight IS blurred and blindness ensues ivith atrophy of the optic nenes 
Tlie papillcedcma is duo to the pressure of the cerebrospinal fluid m the 
Bheatli of the optic nerve on the centra! \ein of the rctmn It is almost 
alnays present in cerebellar, fourth ventricle and temporal lobe tumours 
The puls e tends tQ _bc slow, the temperature subnormal, and resmrotion 
of theTKejneTtokes tj^pe With tumours of the posterior fossaifliere is 
nearly alwaj s tach} ca^ia In some cases, if the skull is shaved, dilated 
t ems are apjiarcnt m thc_sca^ over the tumour, and in children tFe 
sutures may be n idened A radiogram of the ^nill may show thinning of 
the bone (beaten siUer appearahe^, calcification of njnenin^oma, or 
displacement of the pmeal bodj La about 00 % of adults o\er the age of 
25 5 ears tlie pineal body is sufficiently calcified to l>e shown on X ray 
cxammation It is situated m the mid line abo\ c and behind the sella 
Vcntriculographj or encephalography may rc\eal an obstruction m, 
or displacement of the ventricular system of the brain Artcnal cnceph 
alogmpji} (nngiographi ) will show blood v csscis displaced by a tumour 
The^ectro encephalogrom may also aid in the localisation of cerebral 
tumnuii SlSiVtKUa waves arise ul the cerebral ttssun surrounding the 
tumour, when the tumour causes progressive destruction of cortical 
tissue Discrete and non progressive iMrtical lesions, or deep tumours 
not affcctmg the cerebral hemisphere or the cortex, are not likelj to be 
unmasked by clectro*€ncephalogTapb> The site of origin of the ab- 
normal delta waves can be localised b^ n series of electro-encephalo- 
grams Hadio-isotopcs, nhich concentrate in the ccrchmLtumour.jirc 
bein g used fo r t hTlo calisation ofbrun tumours In all eases of cerebral 
tumour it is dangerous to perform lumbar puncture if the intracranial 
pressure is raised, as there is nsk of death from incarceration of the 
cerebellum and medulla oblongata m the foramen magnum A tumour 
distant from the pituitary fossamaj causesignsofhypopituitansm The 
increased pressure of the cerebrospinal fluid distends tlie floor of the 
third ventricle and causes pressure on the pituitary Focal tymptoms 
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and signs vary according to the site of the tumour and will be considered 
regionally 

1 Pre frontaljUcgton An alteration m mentality may be noted. 
There may be drowsiness, lack of^nentation for tune, or a tendency to 
make jokes {Wttzelsvckt) At tunes yawning, stillness of the neck 
muscles, tremor of the horaolateral hand, dinunution of the hcterolatcral 
abdominal reflex, frequent nose mbbmg and incontinence of urine 
or teces at night may be found The “ g^p reflex " (" forced grasp, 
mg ” or “ groping ”) may be demonstrable An object placed on the 
palm of the hand, on the side opposite to the cerebral lesion, between 
the thumb and first finger, causes a grasping movement A similar 
“ gi^sp reflex ” m the foot may sometimes be ehcited with a tumour 
situated in the medial aspect of the frontal lobe and m the corpus 
callosum The grasp-reflex ** of the foot is ehcited bj light pressure 
applied to the plantar surface of the foot, especially m the area of the 
ball of the big toe The reflex consists in flexion and adduction of the 
toes, of a tonic nature, lastmg for 15 seconds or longer Tliere may also 
be inversion of the foot. The reflex is normally present m all infants 
under the age of 9 months, and disappears m the vast majority of cases 
by the age of 2 years It is present abnormally when a lesion interferes 
with the frontopontine fibres It is therefore probably a release 
phenomenon, and not a reflex, and consists of low grade \oIitioRaI 
movements The tnovemonts do not occur in infants during; sleep, nor 
m adult patients when unconscious Pressure symptoms include 
anosmia, resultmg from pressure on the olfactory nerve or bulb, and 
central scotoma with primary optic atrophy may occur on the side of 
the lesion and papiUoedema m the other eye (Foster- Kennedy syndrome) 

2 JscfTtdwg Frontal Region Imtativeorparaljiicphenoznenamsy 
be noted. A cortical tumour may cause Jacksonian epilepsy, with 
movements starting at the angle of the mouth, or in the thumb or big 
toe on the opposite side There may be conjugate deviation of the 
eyes away from the affected side With subcortical tumours there 
may he paralysis of an arm, leg or part of the face. With left sided 
lesions aphasia may be present, 

8. Panetal Region The patient ma> notice on awkwardness in 
movement, or blunting of sensation on the opposite side of the bodj 
Pain and temperature sensations are not affected, but there maj he loss 
of postural sense in the opposite limbs, with nslercognosis and disability 
in the discrimination of two points, as judged by the compass test 
Word blindness may also result from a tumour involving the supra 
ma^nal or angular gyri on the left side. 

4 Unanate and Hippocampal Region It the uncus is miohed 
there may be uncinate fits, the patient passing into a drcam> stale vnth 
unpleasant sensations of taste or smell, nnd at times mov cments of tlie 
lips The growth may extend into the optic radiation, with resultant 
quadrantic homonjinous hemianopia ^^^len the left superior temporal 
gyrus IS affected the patient may expenencediflicuUy in naming objects 
although be re«)gnises the correct same when it is said (nominal aphasia) 

5 The Occipital Region InvoKement of the area around the 
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calcarine sulcus may result in homonymous hemianopia Visual hal- 
lucinations, such os flashes of light, may also occur 

C The Internal Capsvle Involvement of the anterior hmb causes 
hemiplegia on the opposite side. If the tumour affects the posterior 
limb there will be contralateral hemianssthcsia or hemianopia 

7 The Thalamus A tumour destroying the thalamus may result 
in the " thalamic syndrome.*’ There is weakness of the opposite side 
of the body and choreic or athctoid movements may be seen Se\ ere 
pains may be felt on the opposite side of the body and sensation is 
altered Such stimuh as ticWmg or scraping, or the extremes of heat 
and cold, may provoke very severe reactions, although the patient is 
not able to differentiate between the blunt and sharp end of a pm. 
There is also astercognosis and loss of postural sense on the opposite 
Bide 

8 The Thtrd Ventricle A colloid cyst produces intermittent 
symptoms, especially very severe headache which may terminate m 
unconsciousness There is paptUoedema with gradual failure of 
\ision 

9 The Mid brain A tumour m the region of the superior colhculi 
may cause bilateral ptosis, with weakness of up and down. mo\ ements 
of the eyes and a sluggish pupil reaction There may also be hemiplegia 
on tlie opposite side, and bilateral ataxy of the arms, if the decussating 
superior cerebellar peduncles arc involved Bilateral deafness may 
result from involvement of the infenor coUicuh 

10 The Pans Tlie V, 'N'l or VTI nuclei may be affected with paral> sis 
of the muscles supplied by them There ma) also be hemiplegia and 
possibly hemiaii'cstbcsia on the opposite side of the body The pupils 
are often small, due to interference with the impulses wluch cause 
dilatation Tliese pass down the mid brain and spinal medulla (cord) 
to emerge in the cer>acal sjTnpathctic 

11 The Medulla Oblongaleu There may be unilateral or bilateral 
paralysis of the IX, X, XI and XII nudei, with disturbance of sivallow- 
mg, mastication and speech Both corticospinal tracts may also be 
involved, with bilateral licmiplegia 

12 The Jntervenlneular Region It is not usuallj’ possible to diagnose 
dunng life tumours arising here 

18 Cerebellar and Cerebello pontine Regions Tumours of these areas 
arc considered on p 378 

14 The Pituitary Body These tumours arc considered on p 718 

Differential Diagnosis The diagnosis of a cerebral tumour is o^cn 
\ery diflicult. Thus locahsed or generalised con\*ulsions may occur 
for years with a subcortical tumour Tliese arc usually considered 
to be due to epilepsy or to hysteria, until papillccdcma appears 
Vomiting may also be considraed n hjstcncal manifestation Papill 
cedema may be met with in nephritis, septicxmia or severe nnxmia. 
IVlicn there are locahsmg signs in the brain other conditions such as 
a vascular lesion or an abscess must be considered An abscess raaj 
run an afebrile course, but the blood usually shon-s a Icucocytosis 
la acute cases, the acute varictj of disseminated sclerosis, encephalitis 
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Ulhargica, hs-pertensire enceplialopathj, lend encephalopathy, Indro 
cephalus or abscess secondary to broncbiectasis may aU require to be 
eliminated The Wassermann reaction is helpful in establislune a 
diagnosis of a gumma, especially if the response to nnli sj^philitic 
treatment is good Secondary malignant deposits m the brain are 
suggested by the discovery of a pnmary focus elsewhere 

Course and Cbmpllcatlons The course is usuallj stcadih 
progressive, but sudden exacerbations of symptoms due to crdema 
may be expected In some cases improvement occurs, owing to 
absorption of cedematous fluid Complications include interna] 
hydrocephalus, haemorrhage, meningitis and secondar> hjqwpituitansm 
Prognosis This is always very grave, and the outlook if surgcrj 
IS adopted is usually gloomy Cerebral tumours ns a class do not lend 
themselv es to excision owmg to their ill defined margins The most 
favourable, as judged by the survnal period after operation is the 
pituitary adenoma, for over 70% of patients survnvethe operation bj 
7 years Next come the cerebellar nstrocj'toma, the ncusticus tumour 
and the raenmgioma The medulloblastoma is malignant Extra 
cerebral tumours ore more amenable to removal without damage to tlie 
brain An operation nhich removes the tumour, but results in the 
patient becoming hemiplegic and aphosic, can neither be considered 
successful nor justifiable Tbe outlook is hopeless vith secondary 
malignant tumours A gumma responds very j>oorl) to mcdicnl 
treatment and a tuberculoma may at times become obsolete 

Treatment The Uassermann reaction should be determined, and, 
if positive, a course of treatment given, as desenbed on p COO If 
the tumour is localised accessible, and of suitable an ottcnipt 
may be made to remove it surgicallj Decompression alone is a pnllm 
tive measure to save sight and relieve headache In nnj case m which 
an operation is considered madvisable, the eflcct of n course of iodides 
should be tried Headache, romitmgandsemi coma may be temporarily 
rebeved by the rectal injection of 8 D oz (240 ml ) of 25% mag sulph 
solution, or by the intravenous injection of £5 ml o[Q0%so<l chJond 
solution, or of 100 ml of 50% sucrose solution These intravenous 
injectionsshould begivenat IherateoftJml ominute Pam isrehoed 
byaspirmlOgr (oeG)tds orbypcUudinclOOmg ormorpIunel/4gr 
(15 mg ) mjected as required Vascular tumours, such as a venous 

angioma and arteriovenous aneurysm, should be treated b) deepX rays 

Abscess of tbe Brain 

Definition Localised suppuration in the brain 
Etiology The abscess may be due to 1 Direct spread of infection 
This IS the commonest cause Tbe septic focus js most often in the 
ear, as in cliromc otitis media, or m the mastoid air-cclls In otlier cases 
the’ abscess is secondary to infection of the frontal, ethmoidal or 
sphenoidal smuses Syphilitic or tuberculous canes of tlie skull, and 
erysipelas or a carbuncle on the scalp, face or neck, may lead to 
cerebral abscess 2 Blood borne mfcction Tbe septic focus is ffc» 
quently mtratboracic, such as bronduectasis, lung abscess or empyema 
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In other cases the cerebral abscess is secondary to osteomjelitis, 
puerperal sepsis, bactenal endocarditis, pyonephrosis, etc 8 Local 
trauma The bram may be injured by a gun shot wound or a stab In 
some cases an abscess follows a blow bn the head, although neither skull 
nor scalp are severely damaged 4 Local lesions A cerebral neoplasm 
or tuberculoma rarely suppurates A cerebral abscess is most often 
met with between the ages of 11 and 35 j ears 

Pathology A solitary abscess is usually due to trauma or to 
intrathorncic suppuration, and multiple abscesses to extmthoracic 
suppuration A locahsed intracranial abscess is also found either 
cxtradumlly between the dura and the skull, or subdurallj between the 
dura and pia The cerebral abscess may be acute or chronic The acute 
abscess contains creamy or blood stained material, the chronic abscess 
IS filled with greenish offensive pus and usually has a capsule formed by 
inflammatory tissue. Various organisms such as staphylococci, pneumo 
cocci streptococci and the Baei coh may be present, or the contents 
may be stcnle The Slreptofhnx adiTiomycea is rarely foimd The 
abscess > ariea in sue from a mmute spot to that of a large orange It 
usually forms m the white matter below the cortex, which is compara* 
til ely avascular, between the bram tissue supplied by the end branches 
of the cortical and central cerebral arteries Ulien the cerebral abscess 
IS secondary to infectton m the soft tissues outside the skull, the infection 
may spread along thrombosed emissary veins An abscess of the brun 
secondary to osteitis of the skull is usually due to spread of infection 
along the peni oscular spaces 

Clinical Findings There is often a history that the patient has 
suffered from chronic suppurative otitis media for some years The 
onset of abscess formation may be heralded by cessation of discharge 
from the ear In some cases certain stages can be recognised clmically 
These are 1 The stege of onset This may be of short duration only 
1 or 2 doys, during which the patient docs not feel well , there may be 
shivering or e^ cn a rigor, with headache and perhaps nausea or vomiting 
The temperature rises to 101* F (88 3* C ) or higher, but the pulse 
remains comparatively slow 2 The latent stage This may last for a 
few w eeks The patient feels drowsy, and complains of o dull headache, 
and /us appefifc is poor 

On Examination • Local tenderness may be found on tapping the 
skull at some point. The pupil may be dilated on the affected side 
JIcntal changes such as delusions hallucinations irntability, etc , have 
been described in some cases The temperature is usually low, but if it 
IS cliarted e% cry 2 hours, an irregular sa mg may be detected just above 
or below the normal hue The pulse may drop to about 60 for short 
periods during the 24 hours The blood There is usually a Icucocy tosis of 
15 000 or 20,000 per c mm Tliecerebrospinal fluid This is often under 
increased pressure and there is on increase of polymorphonuclear cells 
The chlonde figure may be low The fluid is sterile The use of 
sulphonamides and of penicillin m the treatment of infections predispos 
ing to cerebral abscess has ^ery largely eliminated the preliminary 
stages Tlic first symptom may be hcadochc followed by a convulsion 
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3 The stage of localised signs Whether or not localising signs appear 
depends upon the site of the abscess If xt is m the outer surface of the 
tempoml Jobe, there may be deafness on the opposite side, or if it is on 
the left side of the brain there may be word deafness, the patient not 
apprecaatmg the meaning of spoken words, or having difficulty in 
naming objects Pressure on the corticospmal tract m the pons maj 
result in weakness on the opposite side of the body with an extensor 
plantar response, or loss of the abdommal reflex on the other side of the 
body Extension forwards may cause weakness of the lower part of the 
face on the opposite side In some cases there is pressure on the III or 
VI cranial nerves on the same side An abscess m the occipital lobe 
may cause homonymous hemianopia, whereas if it is situated in the 
parietal lobe the patient may Jose the power of recogmsmg the shape of 
objects by touch (astereognosis) An abscess in the precentral gjrus 
will cause motor paralysis of the opposite side of the bodj Tlie syrap 
toms of a cerebellar abscess are described on p 870 Some degree of 
papillcedema may develop 4 The terminal stage Tins usually implies 
the phase of coma The abscess may rupture intraventncularly, with 
convulsions, delirium, a high temperature and rapid action of the heart, 
followed by death m a few hours Meningeal rupture is indicated by 
signs of meningitis 

Differential Diagnosis It is often extreme!) difficult to diagnose 
with certainty the presence of a cerebral abscess in cases of chronic 
suppuration in the ear Mastoiditis and meningitis must be excluded, 
and they may co exist with cerebral abscess The exammafion of the 
cerebrospinal fluid estabhshes or excludes the presence of meningitis 
Further, smus tlirombosis may cause difficulties m diagnosis There 
IS usually a sudden onset to Uie symptoms in sinus thrombosis, with 
rigors, a high temperature, rapid pulse, and at times local tenderness 
With a cerebral tumour papillmdema is likely to occur early, and to 
be more intense than is the case with n brain abscess Lcucocj tosis 
18 generally absent, and no priraarj cause for on abscess is discoscrcd 
A hemorrhage into a glioma may cause acute sjTnptoms resembling 
those produced by a brain abscess 

Course and Complications Acute abscesses arc usually rapidly 
fatal A chronic abscess may be encapsuled for years and gi\ t rise to 
no symptoms until it suddenly bursts into a icntricle or info the 
subarachnoid space Complications include pjocephalus, h>dro- 
cephalus, cerebral sinus thrombosis, meningitis and septicaMma 

Prognosis A cerebral abscess which causes symptoms siill result 
in death unless drained surgically The mortality rote has been lowered 
to about 10% by the use of antibiotics 

Treabnent ITiis is surgical In acute abscesses better results ore 
obtained bj aspiration than b> drainage CrystaUme sodium penicillin 
G, 100,000 ujuts per ml , may be mjccted mto the abscess cavity after 
aspiratmg some pus, and its extent outlined b> radiography after 
injecting into itlorS ml of a contrast medium sucli as diodonc Cure 
can be effected m some cases by repeated aspirations with penicillin 
replacements In addition, a course of mlramuscular injections or 
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60 000 units of crystalline penicillin should be given e\ ery 8 hours for 
7 to 10 days A chronic abscess may be drained immediately 

Hydrocephalus 

Definition Distension of the ventricles of the brain witli cerebro- 
spinal Hold 

Etiology. Theoretically the distension might arise from various 
causes such as 1 Over-production of cerebrospinal fluid 
2 Blockage of an exit from a ventricle D Obstruction to the absorp- 
tion of cerebrospinal fluid The majority of cases in practice are 
due to 2 or 8 Predtspastng causes/ 1 Age Usually infants or young 
children 2 Heredity Congenital hydrocephalus may run in families, 
as in the case of the cluldren of Queen Anne 

In order to understand hovr these causes operate, it is necessary to 
outhne the physiology of the circulation of the cerebrospinal fluid 
Physiology and Pathology The cerebrospinal fluid js derived, 
probably by filtration, from the blood circulating tlirough the choroid 
plexuses m the lateral, third and fourth ventricles These vessels he 
mvagmated m folds of the pta mater The fluid leaves the fourth 
ventricle by the median and lateral apertures in its roof (foramina of 
Majendie and Uuschka), and passes out mto the subarachnoid space, 
svbich here constitutes the cistema cerebellomcdullans It then circul 
ntes around the brain and spinal medulla (cord) In order to reacli the 
brain it passes through a channel m the suboraclmoid space, at tlic loci 
of the tentonum cercbelli and so reaches the cistema pontis and cistema 
interpeduncularis, and passing thence over the brain, absorption occurs, 
again probably by flltration, througli the arachnoid granulations mto 
the venous sinuses of the skull Hydrocephalus may be congenital or 
acquired, and certain varieties are described 

ExUmal Hydrocephaliis This is a misnomer , serous fluid accumu 
latcs m the subdural space, leading to atrophy of the brain, as in senile 
atrophy or general paralysis of the insane The cerebral ^enl^lelcs 
may also be dilated, constituting compensatory hydrocephalus 

Internal or Uypertamve Hydrocephalus (see Fig 31) i Increased 
production of fiutd It is possible, as mentioned above, that obstruction 
to the venous circulation m the bram would increase the output of 
fluid from the choroid plexuses to the > entncles Tims the great cerebral 
vein which drams the choroid plexuses of the lateral and third a entncles, 
might be compressed by a subtentorial tumour 2 Obstructed eiradatton 
of Jlitid Obstruction of one interventncular foramen (foramen of 
Monro) ^v^l cause dilatation of the corresponding lateral vcntncle 
Tlus may be due to a tumour of the choroid plexus, and it may be 
intermittent Obstruction of the cerebral (Sylvian) aqueduct as by a 
tumour, vviU result in dilatation of the third v entnclc and botli lateral 
ventricles Obstruction of the subarachnoid space, as by meningeal 
adhesions, at the level of the tentonum ccrebel?/ causes a* communica 
tmg hydrocephalus ’’ The fluid winch leaves the fourth v entnclc through 
the foramina m its roof, cannot para abov e the tentonum to be absorbed 
Isormally only one fifth of the absorption takes plnte.from the sul>- 
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arachnoid space below the level of the tentonmn, and four fifths above 
this plane. The pressure therefore uses both iq the -v entricles which 
dilate, and m the subarachnoid space around the spinal medulla (cord), 
as shown by lumbar puncture Obstruction of the foramina in the roof 
of the fourth ventricle as by meningeal adhesions, causes dilatation of the 
fourth, third and the lateral \entnclcs 3 Defeciiie absorption Tlus 
IS not often a cause of hj drocephalus It may result from an inflamma- 
tory obstruction of the arachnoid granulations, by a generalised increased 
mtra\ enous pressure m the skull due to a tumour, or bj thrombosis of 
the supenor sagittal sinus (see otitic hj drocephalus, p 81C) 

In congenital hydrocephalus a structural defect may be present, 
such as a cerebral aqueduct uilh an opening in its roof , or a scar may 
cause obliteration of the aqueduct , or the subarachnoid space may be 
obliterated by adhesions resulting from a lucmoirhage at birth. Less 
often the foramma m the roof of the fourth \ entncle are obhtcrated by 
adhesions Inmanj cases no cause is found In acquired hj drocephalus 
the lesion may result from syphilitic or meningococcal meningitis, 
cerebral tumours, especiallj those situated m the posterior cerebral 
fossa, and rarely from thrombosis affecting the great cerebral \cm or 
the cerebral venous sinuses The normal amount of cerebrospinal fluid 
present is about 150 ml , with hydrocephalus this is usually increased 3 or 
4 times, but much larger quantities have been found The lateral 
s entricles maj be greatly dilated, the bram substance being reduced to a 
thin layer 

Chidcal Findings Congentlal Hydrocephalus The head nay be 
abnormally large at birth causing difficulty m labour, or the enlargement 
may not be noted until a few da}’$ after birth. The skull bones become 
separated, the scalp is thin and translucent, the veins being prominent 
and the liair scant} , The infant’s face is dwarfed by the protruding 
forehead, and the lower Lds may partly cover the pupils of the ejes, 
owing to downward pressure on the eyes by the orbital plates of the 
skull In a severe case the infant cannot lift its head off the pillow 
Other congemtal defects may be present, such as hare-hp, cleft palate, 
spma biflda and imperforate anus, etc The infant may suffer from 
convulsions and some degree of spastic paraplegia. If the infant 
survives, mcataJ deFicjency or bJindDfss due to optic atrophy maj. be 
found 

Acquired Hydrocephalus The patient may be a young child or an 
adult of any age. If the hydrocephalus develops after the skull bones 
have firmly umted there w no enl^ement of the head , if bony union 
is not complete some enlargement may occur Tlie patient complains of 
\ er} severe headache, vormting, disturbance of vision and unsteadiness 
or giddiness 

On Examination PapiUasdema may be present, and lo some casca 
there is weakness of the arms or legs of a spastic tvqie witli exaggeration 
of the deep reflexes, and an extensor plantar response 

Differential Diagnosis The diagnosis of congenital hj drocephalus 
usually presents no difficult} , slight cases should not be mistaken for 
Tickets In cases of acquir^ Ii\ drocephalus m which there u no 
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enlargement of the shuD, the condition closely resembles that of cerebral 
tumour, which may co-exist. Special tests may be employed to demon- 
strate the presence and the variety of hjdroceplialus These include 
1. Ventnculography and encephalography Air is injected into the 
lateral ventncle, either through the anterior fontanelle if unclosed or 
by trephining the skull. Iladiogmins will show the air m the \ entncles 
and indicate w'hether there is free communication between them 
Encephalography is performed by lumbar puncture, remo^Tng about 
6 to 10 ml of flmd and then injecting with the syringe a smaller \ olume 
of air This is repeated until about 50 to 100 ml of air }ia\e been 
injected The air passes up the subarachnoid space and infiltrates not 
onlj the subarachnoid space over the cerebral cortex, but also passes 
into the ventricles A block at any point maj thus be dcmonstrited 
2 Pressure tests If a manometer is inserted into the lateral ventricle, 
and another into the spinal subarachnoid space, the pressure should be 
the same if no obstruction is present In a communicating hj drocepha 
lus the cerebrospinal fluid is often under increased pressure, correspond 
mg with the increased mtrav'entncular pressure In non communicating 
hj drocephalus tlie intraventricular pressure is raised, the spinal pressure 
being normal 8 Dye tests If 1 nU of neutral phcnolsulphonphthalcm 
solution IS injected mto the lateral ventricle and a lumbar pimcture is 
performed 10 minutes later, m a normal patient the d>c is then found in 
tlie spinal fluid If the dye is present a red colour de% clops in the spinal 
fluid on adding 25 % NaOH solution In obstructiv c non communicating 
hydrocephalus the dye does not pass to the spmal fluid 

Course and Complications Congenital hydrocephalus may pursue 
a rapid course or be arrested at any stage In some cases the children 
grow up and are remarkably intelligent Acquired hydrocephalus is 
usually progressive, but the course must \ary with the cause 

Prognosis. In congenital hydroccpholus dcatli may occur in a few 
weeks or montlis. in oUier cases arrest takes place In acquired 
hydrocephalus arrest may occur or the disease cause death m a few 
weeks, months or years The prognosis depends upon the cause, cases 
due to tumours are usually hopeless 

Treatment TVeatment is surgical Various operations used to 
hjvJiXwpfeiJcif nurfcafc- mrffwwkr Anea-hTgi?, letfrtm'u.Wcjrtcr-' 
nostomy, third ventriculostomy, and in communicating hjdroceplialus, 
arachnoid ureterostomy Deep X raj radiation may be applied to the 
skull if there is a radio sensitnc tumour causing obstruction If the 
condition is syphilitic, as suggested by a positive Vassermann test, a 
course of anti syphilitic treatment should be given sec (p COO) 

Aphasia 

Definition Disturbances of speech, of writing and of the under- 
standing of spoken and written wonis due to cerebral lesions 

Etiology The lesion is on the left side of the bram m right liandcd 
people, and is usually a hosniorrliagc, thrombosis, embolus, tumour, or 
abscess 

Physiology and Pathology. Nbtlung is known very definitely 
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regarding the phjsiology of speech The older physiologists belicNcd 
in definite cortical centres, such as a motor speech centre, connected 
With the area of the brain controlling the speech muscles, a motor 
wnting centre connected with the hand, a sensory visual centre and a 
sensory auditory centre connected with the eye and ear respectively 
the whole area comprismg the speech «>ne (see Fig 82) The modem 
tendency is to regard the subcortical lone with its association fibres as 
being intimately concerned with speech and writing faculties Thus 
Broca in 1861 taught that aphasia is due to a lesion at the posterior end 
of the left inferior frontal gyrus Wernicke (1874) postulated, m addition 
to the motor centre in Broca's area, a visual sensory centre in the 
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left supramarginal and angular gyn and their subcortical zones, and 
an auditory sensory centre in the left supenor and middle temporal gjn 
and the suhcorticaf area il/anc {1^^] coosaferiaf frae apiViisrii M 
due to a lesion in Yt emicke’s sensoiy zone, and that motor aphasia 
results from a combination of anarthna (disordered articulahon) with 
sensoiy aphasia Anarthna is due to a lesion m the neighbourhood of 
the lentiform nucleus and the genu of the mtemal capsule Thus in 
some cases of motor aphasia no lesion is found post mortem m Broca’s 
area, and m motor aphasia there is always some intellectual weakness 
Head (1910 and sulwequently), after extensi\e study of the subject, 
introduced certain terms for types of aphasia wluch are probabl) 
cortical in ongin These include >erbal aphasia with diflicult} in word 
formation, nominal aphasia with incorrect use of noims in speech or 
wntmg, sjmtactical aphasia with inmherent or jargon speccli, and 
semantic aphasia in which there is a lack of apprcaation of tlie deeper 
sigmQcance of words and phrases Work by Goldstein (1048) is concerned 
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with the complicated functional disturbance occurring m the various 
types of aphasia The speech area of the brain is supphed by an orbital 
branch (Syhian arterj) of the left middle cerebral artery The usual 
lesion IS a thrombosis, embolus less often causes aphasia, a hairoorrhage 
so frequently results m death that aphasia cannot be observed Aphasia 
of insidious onset may be due to a tumour Transitory aphasia may 
result from epilepsy, migraine, urtemia, general paralysis of the insane 
or encephahtis Icthargica 

Clinical Findings In the majority of cases the aphasia has a sudden 
onset and is associated with other symptoms of a “ stroke ’ There are 
various chnical types of apliasia, such as I Motor aphasia The patient 
is unable to speak mtelhgihly, but the actual muscles involved in 
speech are not necessarily paralysed Often he can say a few simple 
words, and he can understand what is said to him S Nominal aphasia 
The patient may not be able to name an object which he recognises Tie 
can realise, however, whether or not it » correctly named by someone 
else 8 Agraphia The patient cannot write, although the hand 
muscles which are controlled by the adjacent cortical area in the precen- 
tral gyms are not paralysed 4 Anarthna Disordered speech may be 
due to a bilatcnd cortical lesion, or a bilateral lesion of the internal 
capsule (pseudo bulbar paralysis), or to a bulbar nuclear lesion B 
TFord deafnsss Spoken language is not understood, it seems to be a 
foreign tongue The patient’s speech may be o jargon C Word blind 
nsss (alexia) The patient can see written words, but does not appreaate 
their meaning 7 Mixed aphasia In the majority of cases the aphasia 
IS mixed There is a disturbance of general intelhgeoce, as well os of 
speech, wnting end understanding of spoken words, and often the 
patient is also suTeriog from hemiplegia 

Apraxia and agnosia are conditions closely elhed to aphasia In 
the former the patient is unable to carry out certain complicated 
movements, such as buttoning up bis clothes Ih the latter he confuses 
the Use of objects 

OnEzamtnalion A certain routine should be obsen ed m investigat- 
ing cases of aphasia A complete neurological examination must be 
carried out and any lesion wht^ is detected can often thus be localised 
An enquiry should be made ns to whether the patient is nght or left 
handed The power of speech should next be tested by asking the 
patient to say how he feels, etc If he cannot speak mlelhgibly Jus power 
of understanding spoken words should be tested by askmg him questions 
making him indicate bis answers by signs or writing The power of 
understanding witten or prmlcd words is then determmed by grtnng 
him a piper to rend, and asking him if he understands it lie is asked 
to write, to repeat words spoken to him, to copy words, pick out named 
objects, to name objects and to write from dictation In this way the 
various connecting links of the speech area of the brain are tested 

Prognosis This naturally depends upon the nature of the lesion 
If it IS not a hfcmorrhnge or a tumour, there is usually a tendency to 
improvement, but subsequent attacks are liable to occur 

Treatment ^Yhcn the patient has rcco' cred from the shock and 
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the immediate results of the lesion which has caused the aphasia, his 
power of speech may be slowly improved by the help of a specially 
trained speech instructor 

Encephalitis Lethargica 
{Ejndantc Encepkalttis, Type A ) 

Definition A disease characterised by focal lesions in the grey 
matter of the bram and central nervous system, often with a disturbance 
of the sleep mechanism 

Etiology The causatiie agent is Mie%e d to ^ a filtrable 
the infection spreading from the naso_pharj'nx to the subaraclimoid 
space and so to the brain The vimsTias noTbeen isolated Enc^hahlis 
lethargica occurred in epidemics, but only sporadic cases are now met 
with The disease ^as noted in Vienna at the end of lOlG and described 
byvonEconomo Early in 1918 it appeared in London and was at first 
mistaken for botulism The virus may be wind borne direct trans 
mission from person to person is uncommon but it is thought to be 
sbghtly contagious Epidemics of encephalitis occurred m Japan from 
1912 to 1929, and m the St Louis area, U S A , in the late summer of 
1933 The Japanese encephalitis, Type B, is due to a filtrable virus 
which can be transmitted to monkeys The St Ixiuis is due to a 
different virus which can be transoutted to monkeys and mice 'Predii 
posing causts 1 Age Usually between 15 and 45 > ears 2 Sex There 
IS no distinction 8 Season Epidemics arc liable to begin carl> in the 
wmter 4 Locahty Towns espeaalJy 5 Heredity Tlie disease 
may be transmitted directly by a pre^iant mother to the infant who 
develops it a few days after birth 

Pathology Changes arc found m the grey matter of the brain, 
especially m the mesencephalon, basal ganglia and substantia nigra 
Thus the cranial nerve nuclei may be affected and less frequentlj the 
anterior horn cells in the cord Sleep reguhition is bchcied to be dis 
turbed when the grey matter between the diencephalon and mesence- 
phalon IS afTected At autopsy the bram often presents no naked ej e 
changes, but the pia mater maj be lij-perrmic and cedematous, and 
on section the cortex and the basal gangha maj appear hjT«rtemic, and 
actual hemorrhages are sometimes seen m the grc> matter Jlicro- 
scopically changes are found in Uie vanous masses of grey matter 
mentioned abo\ e There is a “ culling ’* of the small vessels m the grey 
matter, due to an infiltration of lymphocytes and plasma cells in the 
penvoscular spaces Nerve gangbon cells may also undergo destruction 
in locahsed patches of grey matter The cerebral cortex is not usually 
affected 

Incubation Period This is probably about 8 to 10 da>s 

CUmcal Findmgs Certam tj'pcs of the disease are dwcribed Tlie 
acute tj’pe, which was so common about 80 jears ago, is now seldom 
seen Sporadic cases start more insidiousl> > 

^<Acute Cases The three mam types are "<1 The somnolent ophthalmo- 
plegic type There are feN er, drowsiness and oculomotor palsies TIic 
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corticospinal tracts maj be involved 2 The kyperhruixc type There 
are muscular tmtchin^ and myoelonJc or convulsive movements 
8 The amyostatic akinetic type This is an acute form of Parkinsonism, 
with rigidity and absence of movement There may be tremors, sialor 
rhcea and sleep inversion 

Certam other forms of the acute disease will be enumerated, such as 
4 The apoplectiform type The patient is suddenly stricken, os by a 
cerebral hiemorrbage and may die at once 5 The cerebellar type, with 
marked ataxia 6 The acute hulbar type, with disturbance of speech 
and swallowing 7 The acute neuntie type, with paresis of the face and 
limbs 8 The visceral type, with abdominal crises reserahhng those of 
tabes dorsalis 9 The monosymptomalie type Hiccough may last 6 to 
7 dajs or there may be trismus or yawning 10 The pseudo tabetic or 
pseudo paralytic type, with Ai^U Robertson pupils and absent ankle and 
knee jerks 11 The mentngiite type, with symptoms of menmgism 
12 The psychotic type, the initial acute dehnum suggesting a psychosis 

Chronic Cases Tlie manifestations of the chronic form of the 
disease may directly follow an acute attack, or they may only appear 
after an interval of se\ eral years In some instances the acute stage of 
the disease was so shgbt that it was not recognised os anything beyond 
a mild feverish illness or a temporary diplopia The symptoms of the 
chronic disease ore due to destruction of nerve cells, and take the form 
citlicr of Parkinsonism or of juvenile pseudo pyscliopathia Parkin 
somsm Roth children and adults arc afTeclcd The appearance of 
the piticnt resembles that described for paralj sis agitans but the 
tremors and pill rolling mo\cments of the hands are not often seen 
TJie skin is typically greasy and sahvation may be very distressing* 
The patient usually be^mes progressively worse each winter, but m a 
few cases the disease docs not progress Tome eye Ilts or oculogyric 
crises occur m some coses The eyes usually are directed upwards and 
sideways with convulsive movements Venous tics or choreiform 
mm ements may also be a mnnifestntion of the chronic disease and in 
some patients there is a tendency to obesity or polydipsia and polvniria 

Jutenile Peeudo-pyschopathia is onothcr very distressing condition 
The child is demoralised, oUhough his mtelhgenee is good He will 
commit every manner of evif suchosfying stcafmg ancfnctsofviofence 
Although he often knows he is doing wrong he is powerless to control 
himself He is often particularly excited at night, and lias been 
described as the " apache ’* type of child 

Differential Diagnosis As there is no spcciQc test for the disease, 
and as it exists in so many different forms, a diagnosis can only be made 
by apprcaating the nature and possible sites of tlie lesion and the 
venous elmical pictures which may result Other conditions winch 
require exclusion are pohoenceplialitis, botuhsm, drug poisoning, 
unemm, meningitis cerebral tumour, cerebellar lesions, typhus or 
ty^phoid fevers, post vacanal or measles cncepbahtis, inQucnm and 
paraly sis agitnns Tlie cerebrospinal fluid sliould be examined in every 
case In botulism the pupils arc usually dilated the mouth is dry, and 
there are digestiv e disturbances Pohoenceplialitis (see p 429) In acute 
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cases which are rapidly fatal, it is usually impossible to make a 
diagnosis dunng life. The young age meidence of the Parkinsonian 
syndrome is of great diagnostic value. 

Course and Complications The course depends upon the severitj of 
the disease The acute stage ma> be mild and transitorj, but followed 
later, perhaps at an interval of 4 to d years, by Parkinsonism A severe 
case may rapidly improve, or relapses ensue during a prolonged illness, or 
the ease insidiously passes into a chronic stage The important sequels 
are the Parkinsonism and the pseudo-ps>chopathia 

Prognosis. The mortality varies m different epidemics, but tlie 
average figures show a death rate of 40%, 30% become chronic cases 
and 80% recover completely The hyperkinetic type is the most 
fatal Death usually results from bulbar paralysis, racbeyia, inter 
current infection, or pneumonia 

Treatment Prophylactic During an epidemic it is advisable to 
gargle mght and morning with aim 1,000 solution of potassium 
permanganate 

Curaivte Acute cases should be isolated in bed No specific cure 
has been found If the patient is unconscious, a fumbar puncture 
should be performed, and the fluid allowed to escape slowly, if it is 
under increased tension Sedativ es will be required for the hyperkinetic 
type of disease, the best bemg an injection of h) oscin h> drobrom 1/100 
gr (0 0 mg ) once or twice a ds} This is t^o of v^ue in reheving 
hiccough In milder cases aspinn may be giv en m doses of 10 gr (0 6 G ) 
every 4 hours The treatment of Parkinsomsm is os described on p 360 
For diurnal somnolence ephedrme bydrochlonde } gr (15 mg) should 
be given at 8 a m , and for nocturnal insomnia Aledtnal 5 gr (0 8 G ) 
may be prescribed at mght If sialorrhoea is a very troublesome feature, 
the parotid region may be exposed to radiation by X rays For oculo* 
gjTic ernes Pronunal (metbyJpbenoharbitonuia), 8 gr (0 2 G) tablet, 
may be used One, or one and a half tablets daily may lessen the fre- 
quency of the attacks Benzedrine sulphate (amphetamma sulphas) 

5 mg tablets by mouth, 4 to 12 daily, may rebeve the fatigue, depression 
and oculogjnc crises It should be admmistered with caution, and not 
given if there is arteriosclerosis Children suffermg from pseudo- 
pyschopathia are best treated tn special institutions 

Acute Disseminated Encephalomyehtis 
Oefimtion. Inflammation ^ectmg the brain andspmalmcdulla(cord) 
Etiology Certain types are described 1 Post-vaccmal A com 
plication of vaccination agamst small pox and ra&ig it After mfectious 
fevers, such as measles, chicken pox, mumps, small pox, scarlet fever, 
diphtheria and whooping-cough 3 S pontaneous, with no known cause 
Pathology. The surface of the main mi^ appear congested, and 
on section punctate hiemorrhages may be seen Jlicroscopically, there 
IS a diffuse mfiiltration of the penvascular spaces with round cells and 
plasma cells, and demyelmation of the wlute matter may be present 
around the vessels The pons, medulla oblongata and lumbar part 
of the spinal medulla (cord) are especially hable to be affected 
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Clinical Findings 1 Post xtaeniial Encephalomyebtu This was 
first described m 1907 and again in 1912 (see also p 580) The symptoms 
usually begin 10 to 12 days after a primary ^ accination in a child over 
the age of 1 year or in on adult The nsk of post vaccinal encephalo- 
myelitis under the age of 1 year is negligible ^le p atient complain s of 
malaise, headache and vomiting The temperature n ses^to oi er 102*^F 
(88 9® C ), the legs become p t Sal^ sed , and thejplantar response s ma y be 
extensor. There may be neck ngidi ty, convuls i ons and trismus THe 
cere brospinal fluidjiressure is increased and there may be on excess of 
prot ein^an d of mononuc lear cells There is later incontinence of urme 
and faices in cases whiclTdie uTcoma The patient may rccoi er com- 
pletely, or die m a day or so, or recovery may be incomplete with 
residual states, such as hemiplegia 

2 Enc^halomyehtisassoctaUdmihlnfeeiunts Fevers The^rmploms 
occur as a complication of measles, mumps, small pox and chicken-pox , 
the legs ma y rapidly_become paralysed, ^nd there is retention of urine 
The paralysis may be flacad with dimmish^ reflexM, a nd lat er spastic 
with mcreased rellttM.'and an extensor respmise There may also 
He dissociated anajsthesia of the legs, pain an d temperature sense 
bei m? lo st, and touc h vib ratioD and postal sense being unaffected 
In oUitf cases there are coq^sibns'vnth'TieadaShe Th e''cerebrg 
^mal _fluid This 13 ofte n yrmal, but in some cases there is an excess 
of cells and p rot^ 

0 Spontensous EncephaJomyebtts The patient is usually a joimg 
adult who IS suddenly taken lU, eiUie r with pams m Uie body or limbs, 
or with weakness of the legs. Hierc is a spastjc pajcsis^or para- 
pleg ia, ' witfr5mg ecr ated or lo s t deep reHex es^ and _usuany_ o iTcxtenror 
pT^ta r^ re sponse There may b e senary loss m on e or both legs, of a 
Brown Siiquord syndrome with paraljsis of one leg andloss’of sensation 
on the other side There is usually retention of urin e The cranial 
nerves are seldom affected, but there is often nj-stagmus In some cases 
menmgeal symptoms are present, or there may be aphasia and hemi 
plegia Tlie cerebrospinal fluid is normal 

Differential Diagnosis The disease is probably distinct from acute 
dissemmated sclerosis Thus the fc\er, shoo ting pains, loss of pain and 
tke irorraiei rti*ifJ«?i-pw?a3'3Ed, and st times, 
tossof de ep re flexes in tholegs during the acute stage anfl etiplioria are 
in favour of encephalomyeliti s In acute dissenunat^ sclero^ there 
is roore hkely to be diplopia, loss of ixis tunit and vibration sensations 
injthe leg, and retrobulbar, neuntis Other conditions whicli may 
require exclusion are polioencephahtis , encephalitis Icthargica, and 
meningitis _ 

Course and Complications The disease may pursue a rapidly fatal 
course, or there may be recovery, after an acute illness lasting 1 or 2 
weeks Sequela: mclude a persistent Brown-Stfquard syndrome, a 
condition resembling clironic dissontnated sclerosis, hemiplegia or 
aphasia. 

Prognosis Tlic mortality rate vanes from 10% to 50% 

TrcatmcnL The patient roust be kept in and symptomatic 
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treatment applied I n^post Yaconal encephalom ^ ebtis_5 to 80 ml_of 
ser^ obUmed from^ p ind ividual successfully vaccinated 4"^^ s 
previousIyrTbouId_be _ in jected intrayenouslx, o]^into the spina3“sub- 
arachnoid space after lumbar pmct^ If th^ patien t rs"Smatos^5 
to lOQ ml of 25% su crose solu tion s hould 'BeTnJecEed'ifvlFi^enously 
IrTenc^halomyebtis following measles 10 ^ "of con^«cent~seram 
should be injected intramuscularly and repeated if necessary The 
value of serum treatment is very doubtful 


Encephalitis Periaxialis Diffusa 
{Schilder't Disease) 

Definition A disease diaracterised bj inflammatory changes in 
the white matter of the brain, with demyelmation of ner\e fibres 
Ebology This is a rare disease, the cause of which is unknown 
Children and yoimg adults are chicfij affected 

Pathology The bram often appears small On section, sharply 
defined patches of greyish or reddish brown hjaUne appearance are 
seen in the white matter The occipital and temporal lobes are especially 
likely to be affected Lesions also occur m other parts of the cerebrum, 
and these may coalesce The cerebellum is sometimes affected SLcro* 
scopically it is seen that the myelin of the white matter is destroyed, 
with secondary degeneration of the axis cylinders An infiltration of 
round cells and neuroglial cells is present m the white matter, and 
phagocytes and lymphocytes are gathered around the vessels 

Climcai Findings The patient is often a child about the age of 
8 or 10 y ears The sy mptoms depend upon the area of bram affected , 
in a typical case the patient is comparatively suddenly taken ill with 
malaise and headache There may be early' disturbance of vision, 
giddmess, deafness, or difficulty m walking or in using an arm 

On Exarntnation If the cortical motor area is involved there may 
be spastic weakness of a leg or arm, with exaggerated deep reflexes and 
an eirtensor plantar response With mvolvcment of the occipital cortex 
there is dimness or loss of vision Thus both visual fields may be totally 
bimd or with unilateral lesions there is a homonymous hemmaopia 
The pupils react normally, and the discs ore normal occasionally there 
IS a slight degree of opbc neuntis When the frontal lobes are affected 
there may be alteration in mentahty such as childisbness or actual 
dementia In other cases there is disturbance of speech or aphasia 
Jacksonian fits or generalised epileptiform convulsions may occur 
The cerebrospmal fluid This is normal The temperature is usually 
normal but may nse before death 

Differential Diagnosis The diffusely scattered and spreading 
nature of the lesions usually serves to differentiate the disease from a 
cerebral tumour With the latter, papilloedema is generally more 
intense 

Course and Complications Tbecourseisusuallysteadily progressive 
arrest bemg very rare 
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Prognosis The disease is usually fatal either m a few months or 
in 2 to 0 jears 

IVeatment Ko cure is J.nown 

Cerebral Diplegias 
(including latlle's Disease) 

Definition. A disea se of infan ts charact erised by spastic diplegia, 
or spastic rigid ity of the a rms, tniijran'dlcgs " ' 

Etiology In Little s disease the causes are operative before or 
during birth Thej mclude birth injuries resulting in meningeal 
hiemorrhage, asphj’xia at birth, hxmolytic disease of the new liom, 
Ultra illtfine infections and -faulty development fngencsis) of the 
cort icosp inal tracts In other cases of cerebral diplegia the spasticity 
develop m early life often due to encephalitis and rarely to Iij^xi 
thjToidism Infantile hemiplegia may be due to haimorrhagc, infections, 
and possibly to degenerations 

Pathology Cerebral venous h'emorrbage, or petechial and confluent 
haimorrluvgcs may be found post mortem In other cases the gjTi of 
the brain appear atrophied on naked eye examination (atrophic lobar 
sclerosis) and microscopically, atrophy or sclerosis of the corticospinal 
tracts IS seen Alultiple small cysts (porencephaly) arc at times present 
in the brain 

Clinical Findings No symptoms are usually noticed at birtli 
The infant does not begin to walk until after the normal age (1 } ear) 
It IS then noticed that the legs are weak. 

On Examination There is spasticity of ^he le^gs nith an mwase 
o f tlie deep reflexes The extensor plantar response of the infant is 
perpetTKled~ Taler the heels become raised and the child cannot walk 
oiTthcm, the legs are adducted and may actually cross one another on 
walking (scissors gait) The arms are rarely aifected In the majority 
of cases the mentality of the child is normal In other cases mental 
deficiency, athctoid movements or epileptiform fits may occur. There 
is usually a tendency to improvement, but death maj result from some 
intercurrent disease 

IVeatracnt. In the earlj stages massage and passive movements 
should be applied to the affected limbs Later, contractures may be 
improv ed by operations such as tenofomj Active remedial exercises 
are useful m the coordination of movements Tlic admmistration of 
thyroideum m doses of 1/10 gr (0 mg ) t d s is of value in many cases 

AmaiiroUc Family Idiocy 

(Ccrobro maevtar Degeneration Tat/Sachs Disease) 

Etiology The cause is unknown The patient is ncarlj alira} s a 
Jewish infant It tends to affect several members of one family 

Pathology 11 ere is d^encralion of nerve cells with deposition of 
hpoid latcnal throughout the bnun and spinal medulla (cord) The 
nerve cells swell and the nuclei are dcstroj ed 
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Clinical Findings The infant appears healthy at birth, but between 
the age of 8 and C months muscular weakness is noticed This often 
starts m the back, and becomes generalised Ophthalmoscopic 
exammation shows a condition of primary optic atrophy, with a cherry 
ted spot at the macula due to atrophy of the retina and exposure of the 
choroid The disease is progressive, there is marked mental deterioration, 
and death occurs m about 6 to 12 months from the onset of symptoms’ 
The J uvemle Type {Spteimeyer VogCa dneaae) Anotho type of the 
disease aifects young children, usually not Jews There is some degree 
of optic atrophy with retinitis pigmentosa, but the red spot does not 
appear at the macula 

Tuberous Sclerosis 
{Epiloto) 

Defimlion A congenital disease characterised by mental deficiency, 
epileptic attacks and adenoma sebaceum 

Pathology Nodules, resembling ghal sclerosis, are found in the 
cerebral cortex and m the walls of the lateral ventricles These may 
calcify Various tumours are also met with m the retina, kidneys, heart 
or lungs 

Cli^cal Findings Convulsions are usually noticed during the first 
year of life The adenoma sebaceum appears a few j ears later, first m 
the labio nasal folds, it spreads to the cheeks m a butterfij area, mvolv 
mg later the chin, but not the upper hp The adenomata tend to 
coalesce and become dark red or brown Caf^au lait staining may be 
seen elsewhere on the skin and a shagreen patch in the lurnbo sacral 
region There may also be neurofibromatosis N ray examination of 
the head shows thickening of the skull and calcified nodules m tlie Lram 
or projectmg mto the lateral ventricles The long bones, hands or feet 
may show penosteal thickemng osteoporosis, or cyst formation 

Prognosis Death may be delayed for many years, and then result 
from intercmrent infection, epilepsy or renal tumour 

Treatment This is devoted to care of the patient on account of the 
mental deficiency and to treatment for the epileptic fits 

EpDepsy 

{IdwpaOue EpUtpsy) 

Defimbon. A chrome disorder in which there are recurrent attacks 
of unconsciousness, with or without convulsions, or in wluch there are 
psychic seizures, due, m the majority of instances, to no known cause 
Ebology. In some cases an attwk may be provoked by a fright. 
Predisposing causes 1 Age The majonty of cases begin in chJdhood 
or about the time of puberty In about 25% of cases epilepsy begins 
after the age of 20 SjSex The mcidence is equal 3 Hereditary 
transmission The disease is not transmitted, but there is a hereditary 
trait which is transmitted in a defimte proportion of cases 4 Dys* 
pituitansm, especiallj of the IVohhdi tj-pe 5 Jligraine may be a 
precursor 6 Alkalosis 7 Water mtoxication 8 3Icnstrualion 
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9 Anoxsenua and hypoglycienna 10 Local cerebral lesions are present 
in a certain proportion of cases, especially in temporal lobe epilepsy. 

Pathology. The electro-encephalogram shows that epilepsy is 
associated in many cases with the development of abnormal rhytlims in 
the cerebral cortex It is a parox^tnal cerebral dysrhythmia, in which 
discharges occur from Imng neurones This probably depends upon the 
metabolism of the neurones Post mortem, no changes are found in the 
central nervous system of patients who have suffered from idiopathic 
epilepsy 

Clinical Findings. The patient is usuallya child or young adult 
There may be a history of mfantile convulsions. The general health 
IS often good, but the patient is apt to be lazy, egocentric and prone to 
lying The speech may be of the “ plateau ” type, the vowels being 
pronounced with a pecuhar even tone The clinical findings of 
idiopathic and organic epilepsy arc indistmguishable, and the so called 
Jacksonian, or local fits, are met with at times in many cascsofidiopathic 
epilepsy m which there is no local lesion of the brain Certain types of 
epilepsy are described — 

1 Petit mal (minor attacks) The patient may be quite unaware 
of their occurrence The onlooker notices that the patient suddenly 
stops speakmg or remains motionless for a second or so He looks 
da^, tlie pupils may dilate, the head moves slightly, the eyes deiiAte 
and there may be yawning The face usually becomes pile and 
subsequently flushes The patient then comes round suddenly and 
continues what he was doing During the attack thert is a brief loss 
of consciousness 

Pyknolepsy This is a disease of children closely resembling petit 
mal The onset is usually between the ages of 4 and 12 years The 
attacks begin quite suddenly and arc of very brief duration, lasting only 
a few seconds Tlie child has a vacant look and is unable to speak or 
move There may be twitching of the eyelids, and the eyes may roll 
upwards There ore no convulsions and the child docs not fall and is 
not really unconscious Recovery is sudden and complete M many as 
100 such fits may occur m a day The attacks usually disappear after 
puberty and are totally uninfluenced by drug treatment 

Tie /smn The paJjjmt joasyr suddenly XuJJ to thr ground 

without warning due to loss of postural control (moritM cadrums) He 
gets up at once after a momentary loss of consciousness 

Myoelome jerkt Sudden jerky moicments occur of the arms or 
trunk, without apparent loss of consciousness These tlirec forms 
constitute the petit mal triad 

2 Grand mal (major attacks) In about half the coses there is a 
preliminary phase known as on aura The aura This may take the 
form of auditory, visual, olfactory or gustatory sensations In other 
cases numbness or tingling may be felt in one of the extremities, or a 
sensation of something travelling up the arm or Tliere may lie 
slight muscular twitclungs, cramp, sweating, giddiness, or peculiar 
dreamy states or reminiscent sensations of fomilmnty with certain 
places witli whicli the patient is pcrsomUly unacquainted These aunc 
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indicate the beginning of a fit in some portion of the brain and the 
process, -whether it be one of excitation or mhibibon, spreads rapidly 
producing unconsciousness and convulsions These usualK a{fect 
first the muscles which move the head and ejes and then rapidh 
become generalised The patient may give an mibal unconscious cry 
and then fall to the ground There is marked pallor The tome phase 
This lasts for about half a mmute The muscles are contracted and the 
attitude is often that of decerebrate ngidity, the arms being flexed and 
adducted, the legs extended, the head retracted and often turned to 
one side, and the back arched Respiration usually ceases with resultant 
cyanosis Tlie tongue is protruded and bitten as a result of masticatory 
spasm The clonic phase This is characterised bj jactitations, nolent 
muscular contractions and relaxations produang convulsions They 
may be first noted on one side of the bodj Breathmg is stertorous and 
frothj flmd exudes from the mouth, which 15 blood stained if the cheeks 
or tongue have been bitten The face is contorted, the mouth opening 
and closing and the eyes rolling upwards There is frequently enuresis, 
and the pulse is rapid and of small volume The pupils are dilated and 
do not respond to light, the comeal and deep reflexes are usuallj 
abohshed and the plantar responses are often extensor It is behe\ed 
that the blood pressure falls dunng an attack After 8 to 4 minutes the 
convulsions cease, and the patient faUs asleep or rapidly regains con* 
sciousness He does not remember the attack, but may be made aware 
of it by finding that he has injured himself or that he is in some unusual 
position, or that he has had incontinence of unne On recovering 
consciousness he may complain of severe headache or of nausea or 
vomiting There is frequently polyuna with a trace of albumin m the 
unne, and an extensor response may persist for a few hours, with m* 
crease of the deep reflexes In some cases there is a temporary apliasia 
or post epileptic paralysis (Todd’s paralysis) 

S Psychic seizures (psychic equivalents psychomotor epllcps^) 
These include peculiar dream states with hallucinations of sight smeU, 
taste or sound There may be amnesic states automatic actions, 
chewincf movements, or stupor In the third variety there may be 
jerky movements, ngidity, actions of violence, fugues, or running 
episodes In temporal epilepsy there are psychomotor seizures, with an 
aura which maj be olfactory or abdominal There are often personality 
changes The electro encephalogram shovrs changes m the majority of 
patients suffering from epilepsy, even between the attacks The 
abnormality between the fits consists m the occurrence of intermittent, 
irregular slow waves Seizure waves occur during a fit , m grand mal 
there are sharp spikes, m petit mal quick sharp spikes sllcmate with 
slow round wai es, and m psychomotor attacks square flat waves are 
seen (see Fig 25) About 20% of epileptics haie a normal electro* 
encephalogri^ and in about 12% of normal people the electro- 
encephalogram is abnormal, although there are no fits 

4 Status epilepUcus The patient may pass into a state of coma 
mterrupted by convulsive attacks without recovery of consciousnc^ 
The temperature is raised to 104® or 105® F (40® or 40 5® C ), the pulse 
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is frequent and of small volume, there is rapid boddy wasting and death 
IS likely to occur in a few dajs from fatty myocardial degeneration or 
pulmonarj' cedema 

Differential Diagnosis. Idiopathic epilepsy must be diagnosed 
from I nfa.ntne convulsi ons. Chnically the convulsne phenomena 
are alike, and epilep^ran only be excluded by the course of the disease, 
infantile comnilsions bemg of a temporary nature, epilepsj’ tending to 
recur, v^. Ja ckson i an _epilep sy. This type is, m some cases, orgamc and 
ass ociat ed with a definite cerebral lesion jiich as a d^rcssed fracture of 
thesk uH, tumourpfthe bram, gi^liot nound of thehead, etc. Local fits 
ensue. In other cases local fits occur m idiopathic epilepsj’. 3. ^Epi- 
fe ptfform convulsi on s asso ciated withjuraimia, congenital cjstic d^ease 
of the kidney, alcoholism, lend poisoning, cerebral syphilis, general 
paraljsis of the msane, cerebral cj'sticercosis, etc 4 Iljstencal 
attacks During these attacks the patient is not corapIelcly"Tincon- 
scious The attacks occur m the presence of onlookers, and the patient 
does not fall m a dangerous situation The corneal, pupil and _deep 
reflexes are usua ll> pr esen t. The patient does not bite h« tongue 
nor micturate. Hysterical attacks may oUernate mth epileptic ones 
6 . S\mco nil attacks . Tliesc are associated with a fall in blood pressure 
anJ are usuallj provoked by some unpleasant sight or thought There 
is loss of consaousness and convulsions may occur. Stokes Adams' 
attacks are associated with cerebral anemia C Vasovagn^ . attacks.. 
These resemble a much prolonged attack of petit mal There is cutaneous 
pallor and sweating, a slow and feeble pulse, dilated pupils, flaccid 
muscles, abdominal, cardiac or respiratory discomfort, and the patient 
may fall. 7. Narcol epsy. This may be difTerenliat^ from epilepsy. 
JIales are afTcctcd ^glill> more frequently than females, usually about 
the age of puberty or more rarely about the age of 40, and tlic disease 
IS very obstinate It is cliaxactenscd either by sudd en a tt acks of uncon- 
troUable s leep, or byJh o cataplecti c-attacks. witlTloss of"rnuscle ~tone. 
The latter are induced by emotions, especially by amusement. The 
patient falls, but retams consciousness. He is unable to speak or to 
move, the lower jaw drops and the eyehds tend to close. After a few 
seconds or minutes he suddenly recovers. There may be protrusions of 
the tongue or contraction of Uie facial muscles, possible due to the 
patient trying to speak. The patient usuallj describes the attack by 
sajnng that he “ flops ” In some cases narcolepsy is complicated bj 
epilepsy. Traumatic cases also occur following blows on the head and 
possibly result from mmute hxmorrhages near to, or in the tliml 
V cntricle 8 The IQane-Lev in syndrome. There arc p^odical attocks 
of somn o lence l asting 2 or 3 weeks, pccompanicd bj’;_cxccssn c hunger. 

Course and Complications. The course of epilepsy is verj variable 
Slmor attacks may occur frequenUj' and be interspersed with major 
fits. Major attacks may recur at comparativ ely long intervals. Com* 
plications include post-e piIcptic p!icnomena,-SU.ch-as automatic actions. 
Thus the patient may undress after an attack, being quite unaware of 
his actions Mania and pamh^ts may ens ue. Ruptu 15 . 0 t.the heart, and 
fracture or dislocation of the jaw, maj occur durmg the convulsive stage. 
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Mental detenoration is especially likdy to follow attacks whioli bemn 
early in childhood , it does not depend upon the violence of the attacks 

Prognosis The outlook is usually unfavourable in epilepsy and 
spontaneous recoveiy is comparatively infrequent The most favour 
able features are if the attacks begm after the age of 20. and if they are 
not very severe Mental detenoration is an unfavourable feature 
Petit mal is less uiBueneed by treatment Status epdepticus is a very 
grave event . death may be due to an accident, such as suflocation 
during a nocturnal attack 

Treatment Prophylacite An a ttac k may sometimes be aborted 
when there is an aura of somethin g traTeUm g up th ejimb. failing a 
band age around thehmb close to th^trimls Firm muscular contrition 
byclenching_the fisTmay at times avert.an attack.i^TdedJ)y a_recog 
msed_aiira In view of the transmission of a hereditary trait it is 
inadvisable for epileptics to many 

Curaiive Dunng the attack No special treatment is usually 
required for attacks of petit mal The immediate treatment for an 
attack of grand mal consists m loosemng jthe pati ent s collar, remosnng 
false teeth if p resent and preventing hini from biting his tonguT^ 
inserting_a spoon between_hi3 j aws The’patientlEould’norBeafoused 
if he falls asleep after the attack. If there is much collapse a hypodermic 
injecti on of a stim ulant such as stryc hnin pydroi^Mor 1/60 g r ) 
may^e given A pahent who is subject to attacks of epilepsy occurring 
by ni^t shoiiid sleep on a low bed 

2 Between the attacks Bromides end belladonna are now seldom 
used for the treatment of epilepsy, but they are occasionally effective 
whep other methods fail 

'^etit inal Tnme thylox azohdmedione (l^idione ) is of value . The 
dose for on adiili is 0 3 G capsule 1 1 d , aDd~thi s ^y be cautiousl y 
increased to 0 9 G 1 1 d For a child 5_Q i s giv en t i d , i ncreased'to 

0 6 G 1 1 d Side-effects mclude photophobia, a morbilliform rash 

aplastic and nephrosis This drug should be discontinued if 

a rash appears and a blood count should be done every month If 
Tridione fails Himet^Ieth^x azolidinediorte fPa radione) may be trie d 
in,the'same doses the sam^recautions bemg taken 

^Jxrand mal TVeatment ts usually begun wrth phenobar biton^ fu^ 

1 gr (80 mg ) once or tm ee a day, mcreasuag u p to IgQpj n gJ 1 

AltemativelyVrSE^sule cootaining_l£r feo mg ) or J 

phenobarbitone may be given bJd Drowsiness may be checked by 
the" simultaneous admimstratioi^f^pbe^ine Eul£^^g,^ore 
brea ljast i nd bet ' o Te lifH^ETlt is often found helpful to reduce the dose 
^phenobarbitone and combing wth phenytoinumjodmm 
Epanutm Eptom) mdSS^f OJ to 02 G tld for on adult, ooil 0<1 
to 0 1 G tld for a child It is put up in capsules coutaininv tpanuon 
0 1 G with phenohaibitone 0 05 G Side-effects include hypertrophy 
of the gums, ataua. nystagmus, diplopia, skin rashes, neutropenia aaU 

P^done 5 phenyl 5 ethylheiahydwpyrinudme-4 
(Mysohne)js also of value m firand mal and temp oral lobe.epUq>sy,^ 
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o£Jcs4_Xpluejn4)etit_jry\l It may produce drowsiness and giddiness 
The dose for an adult is 0 23 G daily, increased to 8 or 0 doses in the 
24 hours In very resistant^^ 6 ctlijl 8 meth\l S phen^ydantoin 
(Mesontoin) may be tried in doses for an adult of 0 2 G 1 1 d It may 
produce drowsiness or aplastic ootcmia and the blood should be 
examined montlily 

Acetazolamide (Diamox) is an inlubitor of carbonic anhjdrase and 
so causes a metabolic acidosis and diuresis It appears to be of little 
value in the treatment of chronic epilepsy in adults or in children with 
petit mal 

In temporal lobe epilepsy sclerotic areas may be present in the 
infenor and medial part of the temporal lobe Treatment has been 
recommended by excising the anterior part of one temporal lobe It is 
claimed that the fits are abolished or reduced m o\cr 50% of cases so 
operated on The improvement in personality is not so good as is the 
diminution in the number of epileptic attacks Patients with person 
abty changes and aggressive outbursts may be improved by operation 
Those with paranoid aggressiv e states, hysterical reactions or inefiicient 
personalities are not so improved 

Tor status epilepticus the patient should be kept m bed in a dark 
room and an immediate subcutaneous infection gi%cn of morphm 
sulph J gr (10 mg ) or Uyoscin hydrobrom 1/200 gr (0 3 mg) A 
subcutaneous injection of phenobarbitone sodium 2 gr (0 12 G ) m 11 m 
(0 7 ml ) of water should then be given, and if tlus docs not stop the 
convulsions an enema may be a^inistcred followed by a rectal 
injection of | to 1 d oz (22 to 80 ml } of paraldehyde (for an adult) 
with an equal quantity of obve oil and the temperature may be lowered 
by tepid sponging Alternatively 10 ml ofparaldchydc may be injected 
mtramuscularly, for an adult Tins is put up in 10 ml ampoules 

General Treatment The patient should be encouraged to take an 
interest in outside alfairs as far as possible but mental worry and over 
fatigue are injurious A regular mode of livmg with open air exercise 
and atoidance of alcohol should be enforced ]So epileptic should be 
allowed to drive a car or engage in any occupation in which he may be 
a danger to himself or to others Children of the poorer class are often 
best treated in special mstitiitions or colonics 

Narcolepsy This may be treated on the same lines as epiepsy, in 
some cases good results have been obtamed by the admimstratian of 
cphednnehydrochlondc Jgr (50 mg )tlirce times a day for an adult and 
3/8 gr (22 mg ) for a cluld or by amphetamine sulphate 6 mg tablets, 
2 to 18 daily 

Chorea 

{Sydenham s Chorea Rheumatie Chorea St Vitus' Danee^ 

Definition A disease cliamcteriscd by spontaneous and irregular 
muscular„contra‘cBOTis iSualljnSKOcIated-With fin acute rheumatic 
infection 

Etiology The cause is not defimtely known but in the majority 
of cases chorea is bcIle^ ed to be due to a rheumatic infection It may 
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occur mthoul any climcal or labomtocy e\ idence of on ocute rheumahc 
mteclion It may be associated noth scarlet fever, diphtheria, measles 
and rarely witli chicken po3c Exetitng eavjeg 1 Fright 2 Pregnanev 
especially during the first three months of the first pregnancy ^Predis 
posing causes 1 Age Childhood and adolescence, rare after 25 *> 
Sex Females predominate 3 Overrrork at school and left hondednesj 
4 Poverty and unhygienic siuToundlngs 6 A familial rlieimiatic 
tendency 

Pathology Changes are found in the cerebral cortex, the caudate 
nucleus the substantia nigra, the red nucleus and possihlv the superior 
cerebellar peduncles are afTected A focal lesion of the subthalamic 
nucleus (corpus Luysii) mil cause hemichorea on the opposite side, 
ilicroscopicalty there is vasodilatation, at tunes peruascular cuffing, 
and degeneration of ganglion cells 

Cbmeal Findings The patient is often a child of about the age of 
10 The child becomes nervous, imtable and unnaturally emotional 
She 2 s listless, inattentive and has difficulty with her lessons There 
may have been loss of appetite and sore throat, growing pains or 
rashes on the skm (such as erjthema nodosum) In some cases the 
child seems lame or drags one leg or is clumsy, and is apt to drop 
things, and she may have difficulty ui speech when excited Tintching 
of the face, grimacing, twitching of the hands, or shruggmg the shoulders 
may be the first sign noticed lo other instances 

On Examtnaiion The signs piesent vary with the seventy of the 
case 

A Mtld Case The twitching movements are seen ciueliy on both 
sides of the face, and in one hand xrm or shoulder Tremors are seen 
when the arm is extended and there is a tendency for the arm on the 
affected side to droop, with ffexioD of the wrist and over extension of the 
mctacarpO'pbalang^ joints The tongue may be jerked in and out 
when the patient is asked to protrude it Jerky movements may occur 
at the elbow and shoulder when the patient gnps the examiner s band 
The temperature is normal, but the heart may be sbghtly dilated 

A Aloderoie Case i The movements now are very obvious and the 
child IS hardly ever still. The legs are less affected than the arms 
When only two hmbs are involved they ere always homolatera! The 
face and trunk muscles are bilaterally affected The movements are 
described as spontaneous, large and irregular. To a certain ext^t they 
can be controlled and they cease dunng sleep The affected muscles 
are lacking in tone and the arm does not swing on the affected side on 
walkmg Hypermetna is shown by the difficulty m grasping objects, 
and by the finger overshooting the mark m the finger nose test 
Dysdiadokokinesis may also be present The reflexes . The cutaneous 
reflexes are normal The deep reflexes are diminished m moderately 
severe cases and the knee-jerks are “ sustained,” the leg bemg hung 
up for a brief period before it faffs again The sphincters are not affected 
Sensation is normal The temperature is often normal, unless the illness 
is compheated by an active carditis, and the pulse is not so rapid os in 
rheumatic fever 
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Severe Cases {Chorea gravts) The movements fire % jolent and the 
patient may be thrown from a chair or bed There is disturbance of 
speech and of deglutition Maniacal sjTnptoms may appear, or there 
may be dehrmm with \nsunl hallucinations The temperature is usuallj 
raised and signs of endocarditis are rarely lacking Other types 
described include Chorea moths, in which there is a flaccid paresis of 
the voluntary muscles with only slight movements Paralytte chorea, 
one arm or leg may be limp and almost useless 

The electro-encephalogram in chorea usually shows abnormalities 
In hemichorea there are waves indicating electrical activity m the 
opposite cerebral cortex 

Differential Diagnosis. The diagnosis of a typical cose of chorea 
usually presents few difQcuItics Certain other conditions may require 
consideration, such as 1. A tie Here the mos ements are repetitive 
and hmitcd to certain muscles 2 Hysteria. St ^^tus’ dance as 
originally desenbed, was presumably a hysterical manifestation The 
movements in hysteria ha^enot the character nor distribution of those m 
cliorca 8 Symptomatic chorea Thisoccurs m such diseases as epilepsy 
infantile cerebral paralysis, tabes dorsalis general paralysis of the insane, 
or as a post-encepliatitic syonplom 4 Encephalitis lellmrgica In the 
hyperkinetic aoriety of this disease there is generally a III nerve 
paralysis 5 Athetosis Tlie movements here differ from those of 
chorea and are usually confined to the hand or arm They arc generally 
tlie sequela of a hemiplegia 0 Himtinglon's chorea Tlic age incidence 
IS later there is a familial history and usuaUy mental degeneration 

Course and Complications Mild coses respond to treatment in a 
few weeks, but if the condition is oserlooked or the child is pressed at 
her work the (hsense is prolonged Recurrent attacks occur m about 
30% of cases often after an inters al of a year A watch should be kept 
for complications such as cndocanlilis or pcncnnhtis Aortic disease 
rarely occurs "Mitral stenosis often doclops manv years after an 
attack of chorea 

Prognosis This is good, except in chorea gravis and maniacal 
chorea In chorea gra\is dyspluigia is a dangerous symptom and 
maniacal chorea is usually rapidly fatal Tlie graMty of the disease is 
increased by endocarditis or pericarditis Abortion is liable to occur in 
the chorea of pregnancy and may be followed by the death of the 
motl cr 

Treatment. In all coses the child should be taken anna from school 
and kept quietly at rest at home, preferably m bed, unless the disease 
IS very mild In severe coses precautions should be taken to prevent 
the child injunng herself hy falling out of betl Adequate nourishment 
IS necessary and milk is of value in this respect The bowels should be 
kept open daily ^Varm baths tend to relieve the ncraous symptoms 
There is no specific curatne drug Good results are usually obtained 
with calcium aspirin in doses of 5 to 15 gr (0 3 to 1 G ) or more t d s for 
a cluld of 10 to 12 years For restlessness phcnobarbitone | to 1 gr 
(00 to CO mg ) may be gi\cn t i d and in more severe cases phcnobnrbi 
tone sodium 2 gr (0 12 G ) m 11 ra (0 7 ml ) of water should be injected 



PINK DISEASE 


857 


nigra in the mid brain The patient has choreiform moTements and 
usually dies m a week or so 

Course and Complications The course is usually slow, and the 
patient may lire for 20 years or so after the first appearance of symptoms 
Homicidal or suicidal mama ma> occur as a complication 

Prognosis The disease, although not curable, is not necessarily 
fatal, and death is often due to an lotercuircnt infection 

Treatment Prophylactic Marriage should be avoided by a sufferer 
from the disease 

Curaiive No drug is known to have any effect in checking its course 
Pink Disease 

{Infantile Aerodyma Vrythroedema Tropho-dervuUoneurosis) 

Defiidtion A disease of infants charoctensed by mental disturb 
ances insomnia sweating, disordered sensation of the extremities and 
pcnpheral vascular phenomena 

Etiology The cause of the disease is unknown It has been 
attributed at tunes to a virus infection a deficiency of vitamm Bj, 
hypofunction of the suprarenal cortex and more recently) to mercury 
poisomng from tablets ointments teething powders, Imvn fertilisers or 
dressings os mercury has been found m the urine m Pink disease 
Tunctional ovcractinty of the suprarenal medulla has also been postal 
ated Predisposing caitses I Age Usually 4 months to 4 years 
2 Sex Equal inadcncc 8 Season Winter and spring 4 Locdity 
Central Europe Australia and North America Sporadic cases may 
occur anywhere Locahsed epidemics have been described 

Pathology Peripheral neurilic changes have been described together 
with chromatolysis of anterior horn cells, and at times round celled 
infiltration of the hram 

Clinical Findings Prodromal Stage The onset is insidious, but 
there is probably an early stage with slight fever lasting a few days 
The earliest change noted by the parents is often an alteration m tlieir 
child s disposition The infant may become listless or exhibit fits of 
temper cliaractcnscd by screaming and bitmg He may complain of 
itclung tingling or burning of the soles of tlie feet or palms of the Iiands 
The appetite is often poor and thirst excessive, and micturition may be 
delayed 

On Examination The child avoids the light and may he curled up, 
or bury his head m tlie pillow, or sit forward with his head between lus 
feet The feet and hands arc cold and the soles and palms resemble 
raw beef m their colour and sodden appearance An erythematous 
rosh may also be seen on tbe trank and limbs in some cases These skin 
changes do not always appear, and may not be noted until late in the 
disease Gangrene of tlie fingers and toes occurs at limes Tlie child 
maj be seen rubbing his feet and hands or placing them on a cold surface 
or sucking lus fingers Tliere may be profuse sweating cspeaally of the 
hands and feet Muscular weakness and hypotonia with wasting may 
be a promment feature, so that tbe child cannot walk. Myoclonic 
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movements are sometimes seen The teeth may also fall out Tlie 
deep reflexes are diminished Themguinal axillary and intercostal lymph 
nodes may be enlarged Desquamation of the hands and feet occurs 
m the terminal stages of the disease before the pink colour disappears 
The temperature is usually normal but a tachycardia of 140 to 180 
persisting by day and night for several weeks is often found The 
blood pressure is usually raised to 110 to 180 mm Hg The white cells 
show a leucoeytosis of 10 000 to 80 000 per c mm Dumbar puncture in 
the early febnle stage usually reveals a fluid showing meningitic changes 
With a slight excess of protein and cells Insomnia may be a veiy 
pronounced feature of the disease 

Differential Diagnosis The early stage is usually considered to be 
due to some slight febnle disorder The excessive thirst may suggest 
diabetes insipidus and the muscular weakness poLomyelitis, post 
diphthentic paralysis or amyotonia congemta Several cases have been 
nustaken for tuberculous meningitis The gangrene of the fingers or 
toes may suggest Jforvan’s disease 

Course and Complications The disease may last for a few weeks 
up to SIX months and may be interrupted by remissions or by exaeerba 
tions and relapses Complications include septicsmia and broncho* 
pneumonia 

Prognosis This is usually good and there are no sequela Pro* 
gressive wasting or mtercurrent infection causes death m about 8% of 
cases 

Treatment The child most be very carefuHj’ nursed No teething 
powders should be given A soothing application for the liancis and 
feet consists of a paste made of equal parts of Zinc oxide, calcium 
carbonate, glycerin and wafer When the burning is very intense, the 
bands can be covered with rubber gloves and placed m ice-cold water 
Some sedative drug such as phenobarbitoue | gr (7 5 mg ) for a baby 
of 4 months and J gr (80 mg ) for an infant of 4 years, should be pre* 
senbed for the insomnia Favourable results have been reported by the 
administration of vitamin This may be given by intramuscular 
injections of Benerva (ancunn hydrochlor ) 2 mg in 1 ml three times 
a week In Austraba it has been recommended that in mild cases sodium 
oWonde should be given by mouth in doses up to 8 G daily, with mtra 
muscular injections of deoxycortone acetate 8 mg on alternate days 
Good results have been obtained 


Paralysb Agitans 
{Parhnson^s Disease) 

Defimtion A disease characterised by muscular rigidity and 
tremors It was described by James Parkinson m 1817 m his essay 
* OntkeS! a\tng Palsy . 

Etiology The cause is not known Predisposing causes : I Age 
Usually after 60 2 hex Males predonunate 

Pathology The lesion is considered to he in the ex^pynumdai 
motor system of the bram, possibly, but not probably, resulUng in some 
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cases, especially m tlie elderly, from ortenocapiUary fibrosis The cells 
of the globus palbdus aod to a l^er degree the substantia nigra are 
affected These lesions produce ngidit> and tremors resulting from 
abnormally discharging neurones 

Cbnlcal Findings The patient first notices some difficulty in per 
forming actions with one hand his writing may be very small and he 
may be conscious of the muscles being somewhat stilf He may also 
feel an aching pam m the arms or back, some general fatigue or 
perhaps sensations of heat or cold After a \annble time the tremors 
appear 

On Examinaiton An early case Stiffness may be found m the 
muscles of one hand or forearm and the face may be rather expressionless 
Slight tremors may be seen m one liand The 1^ on the same side is 
often next affected later, the tremors spread to the other hand and 
the rigidity becomes generalised A developed ease In the course of 
about two years the appearance of the patient is very striking Ihe 
face lacks expression, is vacant and somewhat storing and immobile 
(the Parkinsonian mask) The lower lip may twitch but the eyelids 
seldom blink The forehead is wnnkled or \erj smooth The whole 
attitude IS one of flexion, the neck and trunk are slightly flexed The 
shoulders are shgiitly abducted with the elbows flexed and held away 
from the body, the hands m front of the abdomen TIic hands are held 
with the mctaearpo>phalangeal joints Oexed, and the intcrphalangeal 
joints extended and the thumb opposed to the index The hips and 
knees are sbghtly flexed The movements are all stiff and slow owing 
to general muscular rigidity On looking to one side, the eyes move 
before the head, and the head and trunk move together In walking 
the gait is shuffling, the steps arc rather short, and the arms swing very 
little Owing to the flexion of the trunk the balance is easily upset If 
the patient catches his foot in an object on the floor, or if he is pushed 
from behind, he hurries forward mth short steps as it were to o\ ertake 
his centre of gravity This is known as propulsion and the gait is 
festmant. Similarly, if the patient is pushed backwards or to one side 
(retropulsion or lateropukion) he tends to fall down, and to prei ent 
this has to move quickly m the direction m which he has been 
pushed Tbe tremors have a pccufiar rhythmic character of ahoot 
4 to 7 vibrations a second They are usually most marked in the 
fingers The movements of the tlmmb and index finger produce a 
pill rolling effecL There may also be movements of flexion and 
extension or radio*ulnar deviation at the wnst, or of pronation and 
supination of the forearm Tremors also occur in the ankles and less 
frequently m the head and jaw The tremors increase witli emotion 
and can be controlled to a certain degree by \oIuntnr\ use of the 
musdes Hiey cease dunog sleep except m ad\ anced cases It is not 
uncommon to find that the tremors vary inversely with the degree of 
muscular rigidity There may also be cramps in the calf with plantar 
flexion of the toes, the big toe being hyiwrcxtended Injection of 1% 
procame mto the motor point of a muscle will abolish the rigiditj, 
but the tremors persist The voice u monotonous and it may be lugh 



860 tee EEnvOVS SYSTEM. 

pitched If the patient is Tralched -when he is sitting it ma\ be noticed 
^t he remains quite still apart from the tremors, for several hours 
This IS known as " poverty of movement ” Trophic changes ma\ be 
seen m the skm of the hands and feet, which appears smooth, glis}, 
and cold There may be marked sweating, at times unilateral 
There is no evidence of a corticospinal tract lesion, thus the deep reflexes 
are not mcreased and the plantar response is flexor Further the 
posterior columns of the spmal medulla (cord) and the higher sensor} 
paths are mtact, as shown bj the absence of sensory chaises In the 
later stages the patient becomes bedridden, incontinent, and sahvehon 
may be troublesome 

Differential Diagnosis There is little difBcuJty xn recognising s 
typical case At times the tremor is very slight, but there is then definite 
ngidity and the face is usually expressionless The aching xn the legs 
may be mistaken for intermittent claudication In senile tremors tlie 
musculature is not rigid, and the expression is normal The tremors 
have not the rhythmiaty of paralj'sis agitans The Parkinsonian 
syndrome following encep^htxs Jcthargica can be differentiated bj the 
history of a febrfle illness some time previously This maj, however, 
have been of a slight nature, and have passed almost unnoticed The 
age mcidence, too, is usually much lower, and the ngidity is more 
marked than ore the tremors Sahvation is common m post encephalitic 
Farkinsomsm, and oculogyric crises, tics and disturbances of sleep ma} 
occur A Parkinsoman syndrome may also result from s^qilulis, and 
poisomng with barbitone, manganese, carbon monoMde and carbon 
dioxide or from cerebral arteriosclerosis in old people In the latter 
vanety the trunk and legs are chiefly affected and tremors are slight 

^urse and Complications The course is slowly progressive, all 
the voluntary muscles become imduly rigid, and the tremors tend to 
spread from limb to hmb, the patient ultimately becomes bed ndden 
and IS apUy described as a living statue, who cannot speak, read or 
write, but whose intelligence remains clear Complications, such as 
unnary infections, bronchitis or bronchopneumonia maj develop, or a 
gradual failure of mental function maj set in with a termmal coma 

Prognosis The patient may hve for 10 years or more after the 
onset of symptoms 

Treatment. The patient should be kept warm and m as good a 
general condition as possible H> oseme is used to alienate the tremors 
It may be given by mouth as a tablet of hyoseme hj drobromide 1/200 gr 
(0 3 mg ) to 1/50 gr (1 2 mg ), 2 or 8 times a day, for several years 
Alternatively bjosem hydrobrom- 1/100 gr (0 G mg ) may be injected 
once or twice dailj or tnc stramon given m large doses by mouth i fl. 
oz (22 ml ) of the tincture produces results comparable with an injection 
of 1 /lOO gr (0 6 mg ) of hj oscine If the stramomum produces dijiiess 
of the mouth or paralysis of accommodation, pilocarpine mtrale 1/10 gr 
(6 mg ) can be added to one or more of the doses daily Vanous other 
drugs have been employed ^ 

Parpamt (caratmpben hjdrochlor) is put up m C 25 mg, mg 
and 60 mg tablets Its mam effect is against ngiditj The imbal dose 
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IS 12 5 mg t.1 d , increTsmg to 12 5 mg q i d , then 12 5 mg 5 times a 
day The first daily dose may then be increased to 25 mg , and sub 
sequently the total daily dosage worked up to 125 mg , or more Giddi 
ness weakness, and light headedness may sometimes be pro\oked 

Diparcol (diphemaml mcthjlsulpliate) is also useful m relieving 
rigidity It IS put up m 50 mg and 250 mg tablets It may be used in 
doses o! 50 mg 1 1 d , the dose being worked up to a total of 1 G a dav, 
te 0 5 G on waking, 0 25 G at noon and 0 25 G at 5 p m Side effects 
include nausea, vomitmg, blumng of vision and drowsiness Agranulo- 
cytosis may also occur 

Artane (benzhexol hydrocldor ) is useful m treatmg ngidity It is put 
up m 2 mg and 5 mg tablets The dose is 2 mg the first day, increased 
b> 2 mg daily up to 9 rag a day, divided into three doses If nausea 
or blumng of vision occurs the drug should he discontinued for some 
dajs, and then a smaller dose given Better results may be ohtamed if 
Thepbonn is simultaneously given m doses of 25 mg tab , 2 to 8 daily 
This drug seems most useful in post encephahtic Parkinsomsm 

Lysivane (ethopropazmc h>drochlor ) has some effect on tremors as 
well as on ngidity It is put up m SO mg tablets The dose is 50 mg 
1 1 d increased by 50 mg daily to a total of 50 mg 10 times a day 
Side effects mclude drowsiness, vertigo, skin imtation, dryness of the 
mouth, and transient diplopia 

Benadryl (dipheahydramme hydrocblor ) sometimes has a favourable 
effect It IS given m 50 mg capsules 8 or 4 times o day Somnolence 
can be combated by giving amphetamine sulph 5 mg mane The 
muscles may be lightly massaged and passive movements employed to 
relieve ngidity Aclung is assuaged by ospinn 10 gr (0 C G ) as required 
Sleep is secured by aspirm 10 to 15 gr (0 C to I G ) or phenobarbitone 
1 gr (00 mg ) or Sonery 1 1} to 3 gr (0 1 to 0 2 G ) nocte In the terminal 
stages good nursing is essential 

Operaboa A destructive lesion may be made by stereotaxic 
electrocoagulation of the ventro lateral nucleus of tlie thalamus adjacent 
to the internal capsule and of a pomt m the globus palbdus The 
contralateral side of tlic body is affected by the operation If both 
sides of the body are inv olved the second side may be treated six months 
later Contraindications to operation arc mcreasing mental confusion 
and rapidly advancing disease Operation on patients over 05 years of 
age should only be done m unilatc^ disease and if tlie general coudition 
IS good Tlie best results arc obtained in patients under CO years in 
whom ngidity predormnates, with slowly progressive and only moderate 
ly advanced disease In successful cases both tremors and ngidity ore 
reheved 


Progressive LenUcnlar Degeneration 
{Hepaio-Iaiticular Degeneration Wllton^t Daease) 

Definition. A progressive disease characterised by rhythmic 
tremors, muscular rigidity and cirrbosu of the liver 
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Etiology. Hepato-lenticular d^neration is thought to be due to on 
abnonnal metabolism of copper Copper is retamed m the tissues, 
there is mcreased excretion of copper m the urme, and a Jott leiel of 
ceruloplasmin, whicsh is the copper-bmdmg alpha globulm normally 
present m plasma Prediaponng causes 1 Age Children and joun" 
adults The average age is 16 years 2 Famihal inadence • There is 
a tendency for the disease to occur in more than one member of a 
family 

Pathology Bilateral degeneration occurs m the lentiform nucleus, 
especially m the putamen m which cavities may form. The extra- 
pyramidal motor tract, the stnatonibral tract is presumably deranged 
Multilobular cirrhosis is seen m the hver The copper content of the 
brain and liver IS mcreased The pseudoscleroses of Westphal Stnimpcll, 
and the torsion spasms of Scbalbe Ziehen are closely alhed conditions. 

Clmical Findings In some cases a history suggestii e of a previous 
disturbance of the liver is obtained, such as jaundice, with fever and 
vomitmg 

On Exominatitm SfuscuJar ngidity is found m the limbs and trunk, 
and bilateral tremors with mvoluntary movements ore seen m the limbs 
The tremors are increased by voluntmy actions, but cease during sleep 
The face may have an emotional expression, such os a spastic smile 
The patient laughs or cnes without adequate reason Greenish brown 
pigmentation (Ka>'ser Fleisclier nog) may be seen at the edge of the 
cornea m some cases There is gene^ muscular weakoess and difTiculty 
m balancmg Later, flexion contractures occur in the arms and legs, 
with generalised body wastmg In the terminal stages the legs may be 
extended, and both speech and swallowing are disturbed There is no 
alteration m the cutaneous sensation, and the deep reflexes are normal 
The hver is not usually palpable. The unne contains from 200 to 700 
micrograms of copper m 24 hours, derived from the food Normally 
the urine contains no copper There is also an mcreased excretion of 
ammo acids in the unne The serum copper-oxidase activity may be 
reduced before the first clinical signs appear 

Differential Diagnosis The age inadence serves to distinguish the 
disease from paralysis agitans, and the facial expression also 
vt from paralysis egvtans or the Par1aasoaifl.u, sequelat of 
encephalitis lethargiea 

Course and Complications The course is vanable, being either 
acute, subacute or chronic, the patient finally beconung bedndden 
Ascites or hsmatemesis may occur 

Prognosis The disease is fatal Death occurs m a few weeks to a 
few years Occasionallj the patient may surviv e for 80 j ears 

Treatment. There is no cure Imown It has been suggested that a 
course of injections of BAL (dimercaprol) should be given intra 
muscularly, 1 ml of a 10% solution in arachnis oil bang injected once 
a week for a prolonged penod Calaum disodium v ersenate, 500 mg 
tab , hn1f a tablet before each mea], dinunishes the absorption of copper 
and so IS of value Peniallamine hydrochlor may also be used to 
eliminate copper from the tissues, the average dose being 2 capsules 150 
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mg each) 1 1 d a c for varying penods up to a year or more It should 
not be given if the patient is sensitive to pcmcilhn 

^tlgralne 
{Stele Ileadaehe) 

Definition Paroxysmal headache, usually hemicranial 

Etiology The cause is not known Exethng caiwM 1 ^Vorry 
2 Iticntal or physical strain 8 Eyestrain 4 Indigestion B Men 
struation Predisposing causes I Age Tlie attacks usually begm at 
puberty, and recur until after middle age 2 Sex Females pre 
dommate The attacks are often associated witli menstruation 8 
Personality Sufferers from migramc are often conscientious hard 
working perfectionists 4 Heredity In some instances migramc runs 
in families 6 Other lUoesses 

Pathology Various theories have been proposed to account for 
migraine They include 1 Cerebral changes The visual disturbances 
wluch precede the headache are probablj due to occipital cortical 
vascular spasm The headache is due to dilatation of the extracercbral 
arteries of Uie dura and scalp which are branches of the external carotid 
artery Raising the cerebrospmal pressure up to 800 mm IIjO does 
not dimmish the headache, which indicates that the dural arteries are 
not affected 2 Allergy 3 Eyestrain 4 Disturbance of liver function 
5 Intermittent hydrocephalus of one lateral ventricle due to temper iry 
obstruction of the mterventneuKr foramen G Pituitary or ovarian 
disturbance It is possible that the local vasodilator effect is connected 
with the presence of certam steroid compounds m the circulation 7 A 
neurosis 

Clinical Findings The patient often knows on waking tliat an 
attack will develop during the day He lias a feeling of maloisi. with 
slight headache mental dulness depression yawning cold sensations 
or giddiness In the course ofa few hours further premonitory symptoms 
may occur, sucli as disturbance of vision The central vision may be 
blurred or a portion of the visual field cut out Tliere may be a definite 
hemianopia A briglit spot may appear on the dark visual field or 
there may be flashes of hght or irregular objects with coloured outlines 
are seen, caflcd fortification spectra ('tcichopsia) fn some cases tf ere 
IS a sensory aura with a feeling of numbness or tingling gradually 
travelling from the hand up the arm usually on the side opposite to 
that on wluch the headache develops It may spread to the hps and 
tongue on both sides The headache gradually develojis often on the 
side opposite to that of the affected visual field The pam of a boring 
nature, often starts in the outer pirt of one eyeball and spreads o\ cr one 
side of the head and to the upper jaw in the region of the molar teeth. 
It may he definitely throbbing in character and almost intolerable 
when the patient is standing, but rcheved by lying Tlie pam may 
spread to the shoulder Sustamed contractions of the muscles of the 
scalp and neck may occur, which are not relies ed by ergotamine It is 
oggTa\’ated by movement, noises or bright lights Ilotli sides of the 
head may be affected Ilie patient often feels sick, and may finally 
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vomit, with rebef to his pam some cases there is a temporary 
disturbance of i^eecb, such as the use of wrong words 

On Examination The patient usually looks ill and pale, but nt 
times the face is flushed The temperature is normal The blood may 
show an eosmophiha of about 5 to 15% Ophthalmoplegic migramc 
occurs m some cases, with paralysis of the IH, IV or VI nerves on 
one side The headache in these cases is usually very intense This 
may last for a few days or weeks This may be due to an mtracranial 
aneurysm or neoplasm Pressure on the carotid artery on one side may 
temporarily relieve the headache In other cases n patient who is 
subject to nugrame may experience weakness m one limb or one half 
of the body on wakmg, which gradually passes off during the day, 
without any headache developmg The 17 ketosteroids in the urine are 
mcreased durmg an attack 

Differential Diagnosis The nature of the headache is usually 
diagnosed by the hemicronia and periodical recurrence. An occipital 
tumour may give rise to a clinical picture almost indistinguishable 
from migraine In epilepsy the sensory aura is of much shorter 
duration than that met with m migraine In histamine headache there 
13 dilatation of the cerebral arteries, and an attack can be produced by 
the injection of histamme There is usually no vomiting, but it is 
frequently associated with nasal mucosa congestion 

Course and Complications The attacks usually lost for a day, and 
the patient does not feel quite norma) for another 2 or 8 days They 
may recur once or twice a week or only at intervals of months Sligralne 
may be followed later in life by epilepsy, or a migrainous subject may 
beget an epileptic. 

Prognosis The attacks usually cease after the age of 50 

Treatment In mild cases o dose of ospmn 5 to 20 gx (0 3 to 1 2 G ) 
iwU usually abort the attack. In more seiere instances work is impos 
sfble, and the patient has to he down in a dork and quiet room Some 
patients obtam rebef from phenacetin 10 gr (0 0 G ) and cafTcin citrate 
5 gr (0 3 G ) repeated m an hour, if necessary It is better to a\ oid the 
regular use of bromides, but if the attacks are very frequent and dis 
ablmg the use of phenobarbitone } to 1 gr (30 to 60 mg ) e\ cry night 
may hold them m control Ergotamine tartrate, owmg to its laso- 
eonstnetor effect on the branches of the external carotid artery, will m 
the majonty of cases stop the headache quickly Ergotamine tartrate 
IS a potentially dangerous drug The recognised contraindications to 
its use are penpheral vascular disease, hypertension, coronary disease 
pregnancy, thyrotoxicosis, gross sepsis, hepatic and renal disease, and 
anffimia In addition, an mdividual who shows none of these recognised 
contramdications may be sensitive to small doses of ergotamme Thus 
7 mg of ergotamme tartrate, taken over a period of 2 and 1/3 days 
produced gangrene of the extremities necessitating amputation of both 
legs, the nght thumb, and the tip of the nght mdex finger It seems 
doubtful, therefore, whether it is justifiable to presenbe ergotamme 
for the treatment of migraine AsmucheslOmg of ergotamme tartrate 
IS recommended as the dose durmg the first day’s treatment. If it is 
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decided to give ergotarmne, the minimum safe effective dose must bo 
worked out, beginnmg with 1 mg in the first mstance Nitrogljcenn 
has a reputation for diminishing the frequency of the attacks, and may 
be given as the tabella glyceryl trimtrat 1/130 gr (0 5 mg ) t d s , or 
ns Gowers’ mixture Jjq tnnitnn 1 m (0 00 ml ), hq strychnin 
hydrochlor 6 m (0 3 m!), sod brom 10 gr (0 G G ) acid hydrobrom 
dd 10 m (0 0 ml ) tnc gelsemu 6 m (0 3 ml ), aq clilorof od J fl oz 
(15 ml ) J fl oz (15 ml ) ex aqua t d s Between the attacks the patient 
should sedulously avoid constipation, fats should be restricted in the 
majority of cases, and any ocular refractive error or muscular imbalance 
should be corrected 


Headache 

Recurrent headache is a very common mmor raaladj , although in 
some cases it proves extremely disabtmg and m others is a symptom of 
grave disease 

Etiology Intracranial causes of headache mclude 1 Traction on 
\ems passmg to the venous smtises or displacement of the smuscs 
2 Traction on the middle meningeal arteries 8 Traction on the larger 
arteries at the base of the brain 4 Distention and dilatation of the 
mtracranial arteries 6 Inflammation around pam sensitive structures 
of the head 0 Pressure by tumours on cranial and cervical nerves 

Pam may be referred to the head m angma pectoris 

Varieties of Headache 1 Due to changes tn intracramal pressure, 
either above or below the normal Removal of 20 ml of spinal fluid 
with the patient m the erect position will cause headaclic vshich con be 
relies ed by the injection of saline into the spinal subarachnoid space 
This IS called a traction headache Bilateral compression of the jugular 
veins wll increase headache On tlie other hand increasing the intra 
cranial pressure to a level of 550 mm HjO docs not itself cause headache, 
whiclt indicates that increased mtmcmiua! pressure docs not of itself 
cause headache 

2 Brain tumour headache This is usually mtcrmittent in early cases 
It IS deep seated dull and not Ihrobbuig It is worse on coughing 
and IS not usunllj so severe os the headache of migraine or of menm 
ffit/s Ii!sp!‘oi!uce3idijeJ}yhj'trstcSfco}cii!3ss‘tsr.'es,'ycjj3$ yaocm^SiDusey 
or nerves It is almost nlwajs present with posterior fossa tumours 
It is located over tlie site of the tumour in about one third of the cases 
It IS rarely occipital in suprolcntoria! tumours unless there is papill 
cedema AMien it is both occipital and frontal it is a sign of extensive 
cerebral displacement 

8 Iltstamtne headache This is due to dilatation and strctclimg of 
pial and dural arteries It can be produced bj the intravenous or 
subcutaneous mjcction of histamme The headnehe docs not occur 
immediately after the mjcction when Uie arterial relaxation is maxunal, 
but it IS most marked when the blood pressure returns to its mitial level 
Tlie large arteries at the base of the brain are cbieflj responsible for tins 
tjqje of headache It maj occur m people with increased histamme 
sensitivity, and throbbmg may be felt in arteries m other parts of the 
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body, such as the chest wall. Pressure on the trunk, as by lying in bed 
or agamst a chair, may cause release of histamme. 

4. Fever headache. There is increased pulsation of the cerebral 
arteries. Inereasmg the pressure of the fluid m the subarachnoid space 
lessens the headache. 

6. Migraine. This has been described above. 

6. Headache associated mth high blood presture. This is due to 
dilatation and distention of the branches of the external carotid artery, 
as in migraine. In some cases it is due to hypertensive encephalopathy. 
In cases of high blood pressure strain and fatigue may cause relaxation 
of the arteries and thus produce headache. The headache is not relieved 
by increasing the cerebrospinal fluid pressure. Ergotamine tartrate, 
which acts chiefly on the branches of the external carotid artery, relje\ es 
the headache. Pressure on the temporal, frontal, supraorbital, posterior 
auricular and occipital arteries diminishes the headache. 

7. Nasal and paranasal and mastoid headaches. These are associated 
with smus or mastoid disease. In sphenoidal and ethmoidal smusitis the 
pain IS felt between the eyes, at the back of the ej es and over the v ertex. 
Frontal sinus headache often begms early m the morning and goes on 
all day, with maxillary antral disease the headache tends to begin m tlie 
afternoon. The headache is Don>puIsatile. 

8. Ocular headache. This may be due to errors of refraction, errors of 
muscle balance or glaucoma. Myopia does not cause headache because 
the myope does not contract his eye muscles, as this would make his 
Vision worse Electromyograms show abDormalities of the scalp 
muscles m ocular headaches. 

9 Cervical headache This variety of pam is known as tension head- 
ache. Tender spots may be felt in the occipital muscles. Anxiety is a 
common cause The patient may have pain, e feeling of pressure or 
paracsthesia on the vertex. Contraction of the scalp, head and neck 
muscles is often present. In some cases the headache is due to loss of 
the normal lordotic curvature of the cervical spme, due to a sprain of 
the ligaments 

This type of headache is best treated by rest m bed, massage and 
heat applied to the neck. The patient should be reassured there is no 
senous disease, such as a cerebral tumour, and aspinn 10 gr. (0 C G.) 
should be given 3 or 4 times a day, together with phenobarbitone | gr. 
(30 mg.) morning and evening In some cases stretchmg of the neck 
muscles is beneficial. 

10. Headache due to general diseases. The most important amongst 
these are chronic nephritis, aniemia and syphilis. Strychnme may be a 
cause of headache. 

Clinical Notes. Certain clinical observations are of value in diagnos- 
ing the variety of headache. The most common causes are migraine 
and emotional tension Tlie most severe headache is due to subarachnoid 
ha^morrbage and menmgitis Intracerebral hiemorrhnge rarely causes 
headache unless the blood escapes mto the ventricles or subaracimoid 
space Headache usually becomes severe in the terminal phases of 
cerebral tumour before the stage of coma. Pulsating headaches are met 
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with in migraine, fever, high blood pressure, histamine sensitivity and 
hscmangioTnatous tumours A ecmtinuous adie is characteristic of a 
cerebral tumour in the later stages A feeling of a tight band round the 
head or of a tight cap, is due to muscle spasm associated with eye causes, 
sinus mfection and emotions If Ibe headache is always on the same 
side there may be an aneurj sm of the circulus arteriosus {of lUis) A 
bitemporal headache is met with m pituitary adenoma 

Obscssive'CompuIsive Neurosis 
(Ttes Ilabti Spasms) 

Definition. Ilepetiti\e purposive movements originally performed 
m response to a mental or ph) sical stimulus, which tend to persist after 
the exciting cause has been removed 

Etiology In a few cases an external physical cause has existed, such 
as conjunctivitis ora frayed stiff collar In the majority of instances 
howev er, no such cause can be traced There is a neuropathic tendency 
which leads to the perpetuation of the tic Predisposing eatises 1 Age 
The tic often starts about puberty, but it may begin earlier or later 
2 Sex The incidence is equal 

Pathology No otganic lesion of the nervous system can be found 
A tic may be regarded as a conditioned reflex, the stimulus bcuig an 
associated psy ducal one 

Clinical Findings Certain varieties of tic are described, such as 

1 Simple tie Here only individual muscles or o few muscles are 
involved Thus the patient blinks frequently when talking or twitches 
his mouth or eyebrow He may constantly turn his head, shrug lus 
shoalder, cough or snitl The same tic is repeftted at short intervals, 
and IS likely to be more pronounced if the patient is nervous 

2 Co-ordinaUd and convulsive tics The movements are more com 
pheated, thus the patient may rcpcotcvlly make stooping movements 
as he walks along, or he may liave attacks of convuLive movements 
accompanied by explosive words, such as sweanng (coprolaba) or 
words or actions may be repeated or copied (echolaha and echokincsis) 

8 Psychical tics The patient is the victim of vanous obsessions Thus 
when walking he feels he must touch each lamp-post he passes, and if 
be misses one he goes back and toiicbes it. 

Differential Diagnosis 1 he brisk nature of the repetitiv e muscular 
contractions usually renders tlie diagnosis of a tic clear In some cases 
tlic movements whicli occur in diorea, focal epilepsy, torsion spasm, or 
m encephalitis Icthargicn may require consideration 

Course and Complications Tics usually continue witliout change 
A psychical tic may prov e so distressing ns ultimately to lead to insanity 
or suicide 

Prognosis The chance of a tic disappcarmg is less if it lias persisted 
for a long time or if it begins after middle age 

Treatment Any reflex source of irritation should be removed 
The general 1 ciUh should be improved as far as possible by proper excr 
CISC and a sufilciency of fresh air and food Parents should not direct 
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attention to the tic, ns, although this may lead to the disappearance 
of one tic, it 13 usually attended by the development of a fresh one. An 
endeavour should be made 2 or 8 times a day to relax the muscles 
affected, the patient lying down and concentrating his attention on 
keeping the muscles still rurlher, exercises should be pcrforme<l m 
which the affected muscles are contracted and relaxed systematically. 
In some cases hj^inobc suggestion has been attended with success 

Professfona] Cramp 
{Occttpaliontd NeuTosta) 

Definition. Fatigue and cramp affecting groups of muscles emploj eel 
m skilled occupations 

Etiology. The cramp occurs ns the result of prolonged use of 
certain muscles, associated with a nenropatliic tendency. 

Pathology. The fatigue process is believed to occur, not in Uie 
muscles or in the peripheral nerves, but centrally m the brain 

Clinical Fmdings. fifany varieties are described, such os writer’s 
cramp, musician’s, telegraphist’s, typist’s, haircuttcr’s, and cigarette- 
maker’s cramp The patient is usually a male between the ages of 20 
and CO, and a skilled worker who is performing his speaalised task In 
the early stages there u aching or stiffness in the muscles, and if the 
worker persists, he may have to stop owing either to definite weakness 
or cramp of the muscles After a short rest and rubbmg the muscles, 
he IS able to resume If, however, be endeavours to persist m his 
occupation, the disability becomes more marked, and finally it is 
impossible for him to carry on. 

Differential Diagnosis. Every case should be carefully examined 
to exclude such lesions os peripheral neuritis, tenosynovitis, or an curly 
stage of paraly sis agitans The diagnosis is usually clear, as certain 
groups of muscles are affected, and only when n dclmite act is per- 
formed 

Course and Complications. The course is progressive, as desenhed 
above. 

Prognosis. The outlook is unfavourable unless adequate treatment 
IS giv en, and ev cn then relapse is liable to occur. 

Treatment. A rest of at least C months from the provocative 
occupation is required. In writer’s cramp tlie patient should learn to 
use a large penholder , he should not grip it tightly, and lie should 
write from the shoulder rather than from tlie fingers and wrists 

Hysteria 

Dcfimtlon. A condition charocteaased by mental dissociation wluch 
may’ lead to somatic syaaptoms, sensory ^sturbanccs, to personality 
cliangcs or amnesia, witliout any organic disease of the nervous system 
being present. 

Etiology. The true cause of hysteria remains unknown It b 
beheved by some that there is a restriction of the fields of consciousness, 
and that the svmploras develop so that the patient may escape from 
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the reabties of mental emotions or physical hardships They result, 
therefore, either from auto- or hetcro-suggeshon The Freudian school 
consider that hysteria is due to a repression of conflicts, usually of a 
sexual nature Hysteria may follow a severe mental or physical shock, 
or be due to suggestion, especially m epidemics of hysteria It may 
be purposive, a method of avoiding an impleasant duty, or a reaction to 
neglect or mental suffermg Predisposing causes 1 Age TJsuallj be 
tween 16 and 35 j ears 2 Sex Females predommate 8 Heredity A 
neuropathic tendency is an important factor 4 Hace In Europe the 
Teutonic races are comparatively immune, the Latins, Slavs and Jews 
being susceptible 

Pathology No orgamc lesion is found m the brain 

Climcal Fmdings The patient is usually an adult woman, lacking 
emotional control and introspective She is not worried about her 
symptoms, and may be mentally dull The chnical picture varies 
according to the type of hysteria present 

1 Motor Types (a) Convulsive hysteria This occurs in attacks, 
and IS sometimes known as hystero-epilepsj Minor attacks The 
patient may ha\c preliminary disturbances such as palpitations, the 
feeling of a lump rising in the throat (globus b>stericus) or distressed 
breathing She then falls m the presence of onlookers, but is careful 
not to injure herself Various clonic muscular contractions take pbee, 
but the patient is not really unconscious, she does not bite her tongue, 
or micturate, and the corneal reflexes persist Major attacks (grande 
hystine) This is ^ ery uncommon in England but was met with chiefly 
m France at the end of the last century The attack may last for several 
hours The early stages arc clmractenscd by clonic and tonic muscular 
contractions The patient may scream and assume various contortional 
and emotional attitudes On recovery, visual and auditory hallucinations 
may persist for a time The attacks occur in the presence of others, 
and probably arc largely due to suggestion Somnambulism is considered 
to be a manifestation of major hj'slcria (6) Non convulsive motor 
hysteria The patient raaj complain of inability to mo\ e an arm or leg 
or the arm and leg on the same side of the body, or both legs 

On Examination Vanous types of motor hystena maj be seen, 
sucli as a monoplegia, hemiplegia or paraplegia Further, there maj 
he contractures, irregular movements or catalepsj In the hysterical 
paralysis certain distinguishing features can usuallj be detected Tims 
a patient may say she cannot stand or walk (ast^ia abasia) and } ct 
she can mo\ c her legs perfectly when lying down The muscles do not 
waste, the electrical reactions arc normal, and the deep reflexes are 
often exaggerated Tlic plantar response is flexor in type If a patient 
is asked to bend a paralysed arm, the antagonistic muscles can often 
be felt to contract, opposing any flexion result which would be produced 
by contraction of the agomsts In a hj’stcncal paralysis of a leg, if the 
patient IS asked to raise her body when lying with her arms across her 
chest, the sound leg will come up m the air, but the paralysed one 
remains on the bed Tins is due to muscular contraction in the pamlj*s«l 
leg and is the rca erse of that which takes plate m an organic monoplegia. 



870 


TUE NERVOUS SYSTEM 


where the paralj’sed leg rises higher than the sound one Further, in 
hysterica! monoplegia, sensory cutaneous loss of a hj-sterical tj-pe is 
generally present The gait differs from tint of an organic lesion m that 
the " paraljsed ” leg tends to be drawn along after the body, and is not 
swung outwards as in an organic lesion The adductor muscles of the 
vocal cords may be affected Spasmodic contraclxons Various muscles 
of the trunh, limbs or face, may be involved Thus there maj be trismus, 
or ptosis due to contracture of the orbiculans oculi, without compensa- 
tory wrinkling of the forehead The contraction does not usually cease 
during sleep, but is abolished by aniestfaesia. The phantom alxlominil 
tumour is of this nature, there being spasms of the abdominal muscles 
in localised areas, with some flatulent distension Irregular moccmenls 
These consist of tremors, muscular twitchmgs, and clioreiform or 
repetitive movements Various comphcated actions, such as bowing, 
may be repeatedly performed There may be attacks of laughing or 
crying In eaialcpsy the patient goes into a trance, the limbs arc rigid, 
and remain in whatever position they are placed 

2 Sensory Types The patient may complain of every imaginable 
type of pam There may be headache like a nail being dn% cn into the 
skull (clavus hystericus), defective vision, such os mistiness, inabilitj 
to bear a bright light, or blmdness m one eje The patient maj 
complain of deafness or increased sensitmtj to sounds Other 
symptoms include defiaency of taste (often bilateral) or of smell, a 
lump m the throat, loss of appetite, flatulent d>spepsia, constipation, 
retention of unne, yawmng, hiccough, coughing inability to lake a full 
breath, palpitations, sweating, or flushing Pryehteal types include 
cases at dual personality and amnesia Tiie patient is reported as 
" missing and probably suffering from loss of memory ” 

On Examination In hystencal blmdness of one c> c, the patient maj 
be seen to blink when a blow is directed at the nfTccted eje, the other 
being covered In hystencal deafness, the patient maj be awakened by 
a noise of average intensity Certam lijstencal stigmata may be found, 
the most impo^nt being cutaneous and phaiyTigcal anesthesia, and 
restriction of the visual fields The patient is unaware of these stigmata, 
and some authontics maintam they result from suggestion on the part 
of the examiner This is doubtful , they are more probably due to auto 
suggestion Cutaneous onirsffiesio The patient does not injure the 
anicsthetic part There may be hemiantesthcsia or a sock, stocking, 
glove or sleeie anaesthesia in a limb Tlie upper limits of anxsthcsia 
are fairly sharply defined Joint sense is unaffected The patient may 
really feel when the skin is stimulated, as is shown by asking her to say 
“yes” when the skin is pricked, and “no” when it is not pneked 
She may fall into the trap and say “ no ” when the pin is applied to the 
“ anrcsthetic ” area A stimulus applied to one limb may be referred 
to a corresponding spot on the other limb (nlloclieina) Areas of hyper- 
Bisthesia may be found on the chest or abdomen, and so-called hj stcro 
genous spots These are tmder spots, cspcaally likely to be present m 
the left inguinal region Pressure on them may induce a hysterical fit. 
Rejlexes The conjunctival, abdominal and plantar reflexes may be 
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lost m cases of cutaneous auffisthesia The pharyngeal reflex is not 
necessarily lost m hysteria if care is taken to avoid suggestion 
Itesineiton of the tnsual fields The patient does not complain of loss of 
vision in any direction before penmetnc tests are earned out The 
spiral restriction of the >nsual field, as determined by the penmeter, 
appears to be the result of su^estion 

Differential Diagnosis Convulsive hysteria is differentiated from 
epilepsy by the points mentioned on p 851 In many cases the 
diagnosis of hysteria presents no difficulties, when the characteristic 
findmgs described above arc considered It should alvajs be remem 
bered that a hysterical element may be implanted on an organic lesion 
and may persist when the organic lesion is healed or arrested In 
every case a complete examination should be corned out, not once 
only, but at mtervals of several weeks In this manner t!ic early stages 
of an organic disease, such ns disseminated sclerosis wiU not be over 
looked In maUngenng there is a deliberate attempt to deceive, which 
IS not the cose m hvstena 

Course and Compheabons Hysterical s^maptoms may persist for 
many years or disappear suddenly at any time There is always a 
tendency for the cure to be temporary and for subsequent recurrence 

Prognosis " Miraculous ” cures may result from suggestion, the 
blind reco\ enng his sight or the mute his power of speech. 

Treatment to some cases a convulsive attack may be arrested 
by firm pressure on a so-called by sterofrenic spot, such as the supra 
orbital notch The roost hopeful method of cure is by persuasion The 
physician must acquire the complete confidence of his patient, who is 
made to believe that a cure is possible, and will be effect^ The nature 
of the complaint is explained to tlie patient. In some cases the use of 
electrical stimulation is of value m abolishing cutaneous anasthesia or 
m demonstrating to the patient that his muscles will contract 

Neurasthenia 
{Atmetff Stairs) 

Definition A condition characterised by abnormal fatigue of the 
mmd body s d:scor^rahie Oifgsr.w csiisc 

Etiology. No definite cause con be assigned to neurasthenia , it 
IS sometimes considered to be a fatigue neurosis Pavlov produced 
experimental neurosis in dogs os the result of overtaxmg mliibition 
processes by conditioned reflexes Eraiing causes 1 Overwork 
2 ^Vo^ry 8 Illness, such os inQueoza, anaunia or typhoid fever, 

4 Drugs, such as alcohol or cocame 5 Injury, produemg traumatic 
neurasthenia Predisposing causes 1 An inherited neuropathic 
tendency 2 Age Usually between 20 and 45 years 8 Sex 
Males predominate 

The Freudian school believes that neurasthenia is due to some 
sexual trauma, which may only be made manifest when one of tlic 
exciting causes is operative 

Clinical Findings. The patient is usually an adult of lugubrious 
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expression and -with many complaints, although in some cases he looks 
extremely Gt In order to avoid foi^^ing any sjTnptom he may bring 
a hst of them Tmtten out The exommer usually Gnds that the list is 
not easily exhausted, and when asked if there is anj-thing else that 
he has noticed vrong, the patient will produce another complamt In 
neurasthema bodily complaints predominate, whereas m psychasthenia 
the symptoms are clucfly mental The onset is usuallj gradual the 
patient feeling tired and lacking interest m anything except himself 
The fatigue is abnormal, the patient wakes feelmg tired, but often 
improves as the day goes on The symptoms m neurasthenia maj be 
referred to the various systems of the body The patient may complain 
of loss of appetite, flatulent dyspepsia, or of occipital headache He 
often states that there is a feeling of oppression on the top of tlie head 
or of constnction of the head The skull may fed empty or too full 
He may suffer from palpitations dizziness, flushing, sweatmg a frequent 
desire to yawn, a sensation of a lump m the throat, numbness or tingling 
in various parts of the body Badmche may he marked and sexual 
disturbances, such as impotence a prominent sjTnptom In psjehas 
thema the patient may have groundless fears Certam of these have 
been granted names, such as fear of open spaces (agoraphobia) of closed 
spaces (claustrophobia), of disease (pathophobia), of crowds (anthropo 
phobia), of sohtude (monophobia), of heights (acrophobia) and of dirt 
(mysophobia) The patient feels unable to concentrate, to read or to 
keep rtiU He has needless womes and suffers from msomnia He 
may be the victim of various obsessions, a prey to drink (dipsomania), 
to drugs (tOMcoraania), or to stealing (kleptomania) 

On Examinciion The patient often looks anxious, but the nutrition 
is usually good The peripheral circulaUon may be poor ond the hands 
cold and bluish There are no signs of organic disease discoverable, 
but the deep reflexes are brisk. In the cases of flatulent dyspepsia the 
patient may make loud eructations the whole time tliat he is being 
eiammed The blood pressure in neurasthenia is usually low, and the 
pulse rate unstable, varying more than 10 beats in the standing and 
recumbent position Traumatic neurasthema follows some accidental 
injury, such as a raflway accident when often no external injurj is 
visible Railway spine may then develop, with pain in the back and 
weaknejy, nli&jogif fl>7 nignaA? kuaa ts iiawresTsW? by A' rs} ^ JAfir 

exammntion 

Differential Diagnosis Every care should be taken to exclude 
organic disease before o diagnosis of neurasthema is made Thus early 
pulmonary tuberculosis is at times diagnosed as neurasthenui, a mistake 
which would not occur if the momiog and evening temperatures were 
taken, and the chest carefully examined phj’sically and radiographicallj 
A cerebral tumour m a silent area of the brain maj also cause 
disturbance of health with vague sensations of distress and pam, 
without any localising signs bang found Later, witli increasing 
intracranial pressure, the diagnosis becomes apparent. General 
paralysis of the insane at its onset may be mistaken for neurostlicnia 
If there is doubt, the blood and cerebrospinal fluid should be examined 
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An early case of Addison's diseasemay also be diagnosed as neurasthenia, 
a blood pressure as low as 100 mm Hg systolic should suggest the 
former diagnosis 

Course and Complications Neurasthenia is a clironic condition, 
which IS liable to persist unless adequately trcat«3 Insanity is a rare 
complication. 

Prognosis The outlook is fauly good, but, despite treatment, 
the neuropathic disposition remains and relapses are not infrequent 

Treatment, The most important factor m successful treatment is 
the discovery and elimmation of the exciting cause, whether it is due 
to physical stram, mental worry, toxseraia or trauma In severe cases 
a complete rest, change of environment, and a congenial occupation 
are required Apart from this the treatment is general such as extra 
diet in the form of a glass of milk or cup of cocoa m the morning, some 
exercise daily out of doors, and early hours at night If there is difficulty 
m sleeping, a dose of phenobarbitone 1 to 2 gr (CO to 120 mg ) should be 
guen at night In traumatic neurasthenia an improiement is often 
noted when the responsibility for treatment is definitely cast upon the 
patient, by settlement of any compensation claim 

THE CEREBELLUM 
Anatomy and Physiology 

The cerebellum is composed of three parts, a centra! vermis and 
two hemispheres The vermis contains the following nuclei The 
nucleus fastigu and the nucleus globosus on each side Each hemisphere 
contains the dentate nucleus and the nucleus emboliformis The 
cerebellum is connected with the bnun by three peduncles on each side, 
the inferior peduncle, the middle peduncle and the superior peduncle 
(see Fig 88) 

Developmentally the cerebellum consists of two parts separated by 
the posterolateral fissure These are the flocculoiiodular lobe with 
afferent and efferent vestibular connections, equilibratory in function, 
and the corpus cerebelh which integrates proprioceptive impulses from 
muscles The corpus cerebcIU is dmded by the fissura pnma mto an 
anterior and posterior lobe The anterior lobe consists anatomically of 
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the Imgula, lobus centralis and colmen Physiologically the lobulus 
simplex belongs to the anterior lobe The anterior lobe controls postural 
reflexes and the synergies of walking The posterior lobe is formed 
anatomically of the lobulus simplex, dechve, tuber, pyramid and mnile 
This lobe controls ipsilateral skilled voluntary movements 

The paleocerebellum consists of the flocculonodular lobe, the anterior 
lobe of the corpus cerebelh, the uvule and pyramid The neocerebellum 
IS formed by the greater part of the hemispheres and the vermis (see 
Fig 34) Ablation of the nodulus m dogs affords complete protection 
agamst motion sickness 

The Efferent Tracts. There are three mam efferent tracts from the 
cerebellum. 

1. The Cerebelh rvhrospinal Traci Prom the cortex of the hemi- 
sphere through the superior peduncle to the opposite red nucleus The 
second relay of fibres conducts the impulses down the rubrospinal tract 
which crosses at its origin so that it runs down to the antenor horn cells 
on the same side of the body as that from which the impulses arose in 
the cerebellum The final relay is by the ventral ner\ e roots to the skele 
tal muscles 

2 The CerebeUo-cerebral TtacL Fiom the cerebellar cortex to the 
dentate nucleus where the second relay passes through the superior 
cerebellar peduncle to the thalamus of the opposite side The final relay 
conducts the impulses to the frontal and post-central cerebral cortex 

8 The Cerebelh Vestibular Tract From the cerebellar cortex 
through the inferior peduncle to the lateral vestibular (Deiters) nucleus 
of the same and opposite sides Relays of fibres connect thence with the 
vestibulospinal tract runmng doivn to the antenor bom cells on the 
same side, and so by the fina l relay to the skeletal muscles, and by the 
medial longitudmal bundle with the HI, TV and VI nuclei regulating 
eye movements and with the nuclei of the spmal portion of the XI 
nerve <»ntrolliDg head movements 

The Afferent Tracts. There are six mam tracts 

1 The Posicnor Spinocerebellar Tract This runs through the infer- 
ior peduncle to the vermis on the same side The final relay canaes the 
impulses to the cerebellar cortex of the hemisphere of the same side 

2 The Antenor Sptnocerebelhr Traci This runs up the opposite 

side oi ttie cord, ani Bscenisto tile VCTti ItVarrs 

down and crosses the mid bne to the superior cerebellar peduncle, and 
so passes to the vermis The final relay carries the impulses to the 
cerebellar cortex of the hemisphere on the side at which the impulses 
entered the spmal cord 

8 Fibres anstngfrom the Cuneale and Gractle Nuclei These form the 
arcuate fibres, and pass through the infenor peduncle to the vermis. 
The final relay is to the cortex of the hemisphere of the cerebellum, on 
the same side as that on which the majority of impulses entered the cord 

4 The Olivo cerebellar Tract Fibres pass from the mfenor oln e 
m the medulla oblongata, cross the nud bne, and enter the cerebellum 
by the inferior peduncle They relay in the vermis, the final path being 
to the cerebellar cortex of the hemisphere on the opposite side 
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5 The Vestibulo-cerebeUar Tract Fibres run from the lateral 
vestibular nucleus through the inferior peduncle to the homolateral 
nucleus fastigu of the vermis A second relay conveys the impulses to 
the cerebellar cortex of the hemisphere of the same side 

6 The Cerehro cerelellar Trad Fibres pass from the frontal, tern 
poral and occipital lobes to the pons A second relay con\ejs the 
impulses by the middle peduncle to the vermis The final relay runs to 
the cerebellar cortex of the opposite hemisphere 

The cerebellum is thus mtimately connected with the skeletal muscles 
on both sides, with the impulses from the lateral vestibular nucleus 
concerned with equihbnum, and with the co ordination of the eye and 
head movements 

The chief function of the cerebellum is to enforce and control the 
postural tone of the skeletal muscles, which is of vital importance for 
synergic or co ordmated movements The hemispheres ore chiefly 
concerned mth the tone of muscles on tlie same side of the body, and 
the vermis with the backward or forward balance of the body and with 
the conjugate deviation of the head and eyes, phonation and articulation 

Lesions of the Cerebellum 

The following lesions may occur 1. Uifpoplasut This is a congenital 
lesion The cerebellum may be partly or completely absent 

2 Primary Progresstie Degeneration (Sanger Brown ataxia, see 
p 44 1) The fibres running from the cortex to the nuclei are aUeeted 

5 Olivo ponio eerebeUar Atrophy There is atrophy of the cortex, 
middle peduncles and part of the mfenor peduncles The inferior olives 
are also affected 

4 Vascular Lesions Thrombosis is liable to affect the posterior 
inferior cerebellar artery Haemorrhage may occur from the superior 
cerebellar artery. 

6 Tumours These include a glioma, endothelioma, sarcoma, 
psammoma, lipoma, myxoma and cholesteatoma The meduUo 
blastema of childhood arises m the flocculonodular lobe in embryonal 
rests It is a relatively common tumour. The cystic angioma of the 
cerebellum may be associated with an ongiomatous retmal tumour 
(v Hipped s diSKise) MnWiple angiomatciMS tvitnours may ako occur m 
the cord, kidney, liver, spleen and pancreas (Lindau’s disease) 
Degenerative cysts also occur, they ore generally gliomatous or 
sarcomatous 

6 Granulomata A tuberculoma or gumma may be found. 

7 Abscess This may be secondary to suppuration in the mastoid 
or labyrintli, or to spread of infection from transverse smus thrombosis 
The infection may be blood borne, os m bronclucctasis or boctenal 
endocarditis In some cases the abscess results from a wound of tbe 
cerebellum, vhich ma\ liave been inflicted some time before 

8 Disseminated Sclerosis 

0 Conical Cerebellar Atrophy 

The most commonly occurring lesions are a glioma and a tuber- 
culoma 
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CUnlcal Findings. The results of cerebellar lesions vary according 
to whether they are imtati\e or paralytic, and also whether the 
hemisphere or vermis is affected Neighbounng structures may also be 
mvolved, such as the cranial nerves, especially the VTTT, VI and V, and 
the pons with disturbances of either the motor or sensory tracts 
Imtaiive lesions These result usually from a wound or hiemoiTha"e 
Paralytic lesions These may be due to thrombosis, a tumour or an 
abscess 


Cerebellar Hamorrhage 

The patient complains of very severe vertigo He feels os if his 
body IS bemg rotated away from the side of the lesion and as if sur- 
rounding objects are also rotatmg m the same direction There may 
also be pam m the occipital region with vonutmg and the patient often 
falls to the ground, his body being rotated on its long aicis by “ forced 
movements ” 

On Examination The patient is often found lymg with the side 
of his face, correspondmg with the site of the lesion, on the pillow 
Spontaneous nj’stagmus may be seen, with slow movements awa> from 
the side of the lesion and sharp short movements m the opposite 
direction There may also be skew deviation of the e>es, the eye on 
the affected side lookmg downwards and inwards, and the other eye 
upwards and outwards In many cases a bsmorrhage mvolves the 
lateral region of the medulla oblongata ^Vhen the spinothalamic tract 
15 affected, there is analgesia for pain and temperature sensations on the 
same side of the face and head and on the opposite side of the body and 
limbs Involvement of the nucleus ambiguus may result in interference 
with swallowing and speech An imlative lesion may cause a cerebellar 
fit, characterised by a sudden onset, with loss of consciousness, and tome 
spasm The head is retracted and the hack arched The elbows, hips, 
knees and ankles are extended The patient does not usually bite bis 
tongue, or micturate With unilateral lesions the homolateral leg is 
adduct^ and the heterolateral leg abducted The patient rotates to 
the side of the lesion, and the eyes deviate to the opposite side 

Tbe Cerebellar-syDdrome 

Special signs and symptoms are described which constitute the 
“ cerebellar syndrome.” These signs cannot be detected m every case, 
and are obscured if the lesion presses on the medulla oblongata and 
interferes with the corticospinal tracts The chief features of the cere 
bellar syndrome are as follows wf Hypotonia The muscles of the body 
on the same side as the lesion are aflected This may he demonstrated 
when the patient is lymg down by the extent to which the patella can be 
depressed on the two sides when the muscles are relaxed The leg can 
also be abducted farther on the affected side Tlie arm is more flail like 
if the forearm is shaken up and down by graspmg the upper arm In the 
past pomtmg test the arm on the affected side deviates away from the 
object 
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v^2 Asthmta The gnp is less powerful on the affected side, and the 
hmb will tire suddenly and completely, 

s^8 Ataxia This can be shown in vanous ways Thus there is 
asynergia or decomposition of movements The muscles do not work 
together smoothly m performmg such an action as putting the foot on 
a chair Astasia consists m jerky clonic contractions of muscles, and 
can be tested by feelmg the biceps whfle the patient flexes his forearm 
with his elbow resting on a table Dysmetna (disturbance of the range 
of movement) Movements are oft^ performed excessively (hyper 
metria) Thus there is a tendency to overshoot the mark m the finger 
nose test, and m taking up a glass the hand opens too widely nhen 
seizmg it and when puttmg it down There may also be delay in 
relaxation of muscles, so that the glass is knocked over when the 
patient takes his hand away from it. Associated movements Irregular 
clonic movements may occur m the bomolateral limb when forced 
muscular contractions arc made in the limb on the sound side In some 
cases there is a tendency on standing to fall bnckwartls or to one side 
Cerebellar ataxia is not increased on closing the eyes Ataxia of speech 
occurs especially m vermis lesions, the speech being eilhca: staccato or 
drunken. 

•syi Gati This IS reeling or drunken, the patient tendmg to deviate 
or fall to the affected side There is difficulty m standing on the leg 
on the affected side On walking also the affected leg swings outwards, 
the patient tendmg to walk round it as if it were a crutch The arm on 
the affected side often remams motionless Attitude The occiput 
may be pointing towards the shoulder on the affected side, which u 
usually sbghtly lower than, and m front of, the opposite shoulder , there 
IS some scohosis with concavity towards the side of the lesion 
v^S The Rebound Phenomenon The patient holds his arms flexed, 
and the examiner pulls against them On rclcosmg the pull on the 
arm on the offected side, the patient’s hand flies back to hit his face 
or body, whereas this movement is automatically checked on the 
sound side 

^ 6 Dt/sdiadohohnesis The patient is unable to perform rapid alternate 
actions on the affected side, such as pronation and supmation of the 
fsoesiTxo, ar sjtd lUJcJnsuc^r the Jband 

y7 Nystagmus This occurs typically as a fixation nystagmus, which 
is not present when tlie eyes ore at rest If the patient is asked to look 
to the affected side nystagmus appears, the eyes slowly swingmg away 
from the fixation position owing to lack of tone m the muscles, and being 
rapidly jerked back again If the patient looks to the sound side, the 
nystagmus consists of smaller movements which are more rapid and 
irregular, but there is a slow moi ernent away from the fixation position 
and a rapid jerk back ^^lth bilateral lesions nystagmus occurs on 
looking to either side, the slow movement being away from the fixation 
pomt and the quick movement towards it. Vertical ny’stagmus may 
occur with lesions of the vermis Nystagmus may also be provoked by 
caloric stimulation of the ears Further, if the stimulation produces 
conjugate deviation of the eyes, the lesion is also probably central 
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perc IS also often difficulty in looking towards the side of the 
lesion 

8 Verttgo This may persist, the patient feeling that both he and 
the surrounding objects are rotating away from the side of the lesion 

9 The Knee-jerks The knee on the side of the lesion shows a 
pendulum swmg due to lack of tone m the cirtensors 

10 Tremors Intention tremor may occur m the homolateral limbs 
If the arms are held out static tremors may be seen on the affected side, 
the hand dropping a httle and then bemg jerked upwards 

11 Cerebellar Calalepsy This term is apphed to the abnormal 
steadiness which may at first be seen m the homolateral arm or leg when 
it IS held out, before the static tremor develops 

Cerebellar Thrombosb 

Climcal Findings Thrombosis of the postenor inferior cerebellar 
artery is known as the Wallenberg syndrome There is usually a 
comparatively sudden onset with ataxia on the affected side, but the 
patient does not lose consciousness Li addition owing to involvement 
of the medulla oblongata, there may be dissociated anassthesia (loss of 
pam and temperature sensation, but not of touch) of the tni^ and 
limbs OR the opposite side, with bomolnteral dissociated anssthesia of 
the &ce, and paralysis of the palate and vocal cord Vomiting, dys 
phagia, and Homer’s syndrome (see p 488) on the afi'ected side ma> 
also he noted Anti-coagulaots may be given as descnbed on p 190 
for 4 or 5 days with good results 

Cerebellar Tumoun 

Pathology Benign tumours m duldren include the astrocytoma, 
and m edicts the hxemangioblastonia The medulloblastoma is the 
common malignant tumour 

Clinical Flndmgs The patient is often a child or young adult, 
who complains of headache, and later, disturbance of vision, vomiting 
and vertigo may occur 

On Examtnaiion The generalised increased intracranial pressure 
accounts for the headache, vomiting and optic neuntis The localised 
cerebellar lesion gives nse to a variable number of the signs described 
above as constituting the cerebeflar^nrfrome Xirtension of the tumour 
may cause paralysis of the VI nerve, or, by pressure on the pons hemiple- 
gia on the opposite side If a tumour is situated m the vermis, there is a 
tendency for the patient to fall backwards or forwards The meduUo 
blastema of the flocculonodular lobe m children causes unsteadiness of 
gait accompanied by walking on a wide base 

ExtracerebeDar Tumours 
{Pontocerebellar Angle Tumours) 

Pathology A meningioma arises from the menmges covering the 
under surface of the cerebellum, and a neurofibroma from the sheath 
of a cranial nerve, generaUy the vestibular part of the VIII nerve 
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Clinical Findings The patient is usually an adult "who first 
complains of deafness and tinnitus m one ear Later, there is headache 
and vertigo, the patient feeling that he is rotating to the side of 
the lesion, but that objects arc rotating away from the side of the 
lesion 

On ExamtnaUon Nerve deafness is found on the affected side, and 
there may be signs of involvement of the AT or VII nerves, or the 
scnsor% part of the \ nen e Dimmution or loss of the corneal reflex 
may be an early sign The corticospinal tract on the opposite side may 
be affected by pressure of the medulla oblongata against the skull 
There is then a spastic hemiplegia on the same side ns the tumour 
Symptoms of a lateral cerebellar lesion may also appear, but these will 
be largely masked if the corticospinal tract is involved 


Cerebellar Abscess 

Clinical Findings The patient complains of headache occipital or 
frontal and there maj be \ ertigo and stiffness of the neck and some 
drowsiness A history is sometimes given of recent mastoid or 
labjTinthme trouble with deafness or tinnitus 

On Examxnaiion The patient mav be apathetic, the temperature 
18 often raised although sometimes it is normal Spontaneous nystagmus 
may be seen the short quick movement being towards Uie side of the 
abscess The patient may he on the sound side with the knees flexed 
Tlie finger nose test often shows deviation of the arm on the affected 
side m the direction of the lesion Optic neuntis is frequentl) marked 
Muscle hypotomis may be detected on the affected side and dysdiado 
kokinesis may be easily recognised jn the arms 

Differentia DIagnosb A cerebellar abscess is often hard to 
diagnose and may be overlooked It may give rise to no localising 
signs If it closely follows a purulent labj rinthitis no fresh signs or 
symptoms may be noted Lumbar puncture serves to differentiate 
septic meningitis If nystagmus persists after operation for punilcnl 
labyrinthitis there is probably also a cerebellar aliscess 

Course and Complications The couise is usually progressive 
Vycmia and pxmdcnt Tnenmgitis may occur ns ttnnplwaliwvs 

Prognosis Death usually occurs in from 1 to 2 months unless the 
abscess can be satisfactorily drained 

TrcatmcnL This is as for cerebral abscess (see p 83Q) 

Cortical Cerebellar Atrophy 

The ganglion cells of the cerebellar cortex may undergo atrophy m 
late middle age possibly due to arteriosclerotic changes The gait 
becomes ataxic and later the arms are affected with inco-ordination 
and intention tremors There is usually no nystagmus but the plantar 
responses may be extensor A subacute form has also been described 
associated with prmiary caremoma, usually m the lungs or in the ovary 
Diplopia is frequently present and dementia mav rapidly ensue 
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THE CRANIAL NERVES 
I The Olfactory Nerve 

Anatomy The olfactory nerves recene impulses of smell from 
the back of the nose The fibres pass through the cribriform plate of 
the ethmoid bone and travel back to the olfactory bulb and olfactory 
tract, irhich hes m a groove on tbe orbital surface of the frontal lobe 
The olfactory tract divides centrally into tno roots, the medial crosses 
to end in the uncus of the opposite side, and the lateral connects with 
the uncus of the same side of the bram 

Lesions of the Olfactoiy Nerve The nerve endings may be affected 
m acute or chronic rhmitis The nerve fibres may be damaged by a 
fracture of the base of the skull, by pressure of a tumour of the frontal 
lobe, olfactory groove or pituitary region, or by basal meningitis 
Atrophy of tbe nerve may occur m tabes dorsahs Toxins such as 
aJooboJ and mcotint, and mtectioas siicb ss maj result m 

loss of smell 

Clinical Findings The sensation of smell is tested m each nostril 
by asking the patient to inhale such substances as oil of cloves, pepper- 
cunt lemon, or esafcetida Anosmia imphes loss of smell, and m 
such cases food appears tasteless In hyperosmia tbe patient is unduly 
sensitive to smells This may be a manifestation of hysteria or result 
from drugs, such as strychntoe or cocaine I’aposmia is a state of per 
verted sensation of smell, a pleasant odour being considered repugnant 
or we versd It occurs at times m association with a tumour or with 
empyema of the maxillary smus In epilepsy an olfactory aura may 
precede an attack 

II The Opfac Nerve 

Anatomy (see Fig S3) There are two Visual fields, one for each 
eye, and each may be divided into a medial or nasal, and a lateral or 
temporal part The retma of each eye may also be divided into two 
parts, the medial which receives impressions of objects m the temporal 
field of vision, and the lateral, which is the receptor for the nasal visual 
field The optic nerve passes from the retina, and meetmg its fellow in 
the mid Ime mtenmngles to fonn the optic chiasma, from which the 
optic tracts proceed back to connect with the pnmary vnsual centres. 
The fibres from the nasal halves of the retin® decussate m the optic 
p hTa^iTTift and pass to the pnmary visual centres on the opposite side of 
the bram, whereas the fibres from the temporal ball es of the retinie are 
earned on m the horaolateral optic tract The macular fibres from each 
retina imdergo a partial decussation, some fibres crossing in the cluasma 
and others passmg back in the optic tract of the same side The primary 
visual centres are the lateral geniculate body, tlie superior coUicidus 
and the pulvinar of the thalamus It is very doubtful, how ever, whether 
the thalamus is a visual centre From the lateral gemeulate body relays 
of fibres convey the visual impulses to the cerebral cortex of the occipital 
lobe, especially to those convolutions situated around the calcanne 
sulcus m the “ area stnata,” on. the medial surface of the occipital lobe 
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Lesion al 1 (opUc ner\e) ^ Blindness of eje. 

Lesion al 2 (centre optic diiasma) ^ Bitemporal hcmianopia. 

Lesion al 3 (outer siue chlAsma) » {Casa! bemlanopio. 

Lesion al 4 {optic tract) Bilateral homonymous hemianopla, with 
abolition of light pupil reBcx. 

Lesion at 6 (optic radiation) ^ Bilateral homonjrmous hemianopia, with 
light pupil reflex normal 

Lesion al C (calcorme cortex) es Bilateral hemmnopls (jienpberal tuioo). 
Lesion at 7 (occipital pole) *» Loss of ceotral vbion. left halves of macula*. 
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The fibres first pass through, the posterior hmb of the internal capsule, 
and then run back in the optic radiation to the occipital cortex. Owing 
to the crossing of the macular fibres in the optic chiasma, the nght 
half of each macula has its cortical centre m the right occipital lobe 
close to the occipital pole and the left half of the macula m the left 
occipital lobe fibres also run from the occipital lobe to tlie thalamus 
and the superior colhculus The first relay of fibres m the optic tract 
which ends m the superior colliculus is situated close to the nucleus of 
origin of the III cranial nerve on the opposite side, and a reflex arc for 
light impulses is thus established between the retina and the ocular 
muscles Connections are also established with the IV and VI nuclei 
The III nerv e, in addition to conveying fibres supplymg certain extrinsic 
eye muscles, is also the channel for impulses passing to the mtnnsic 
ocular muscles Thus the cranial autonomic fibres run m the III nerve 
to the cihary ganglion, where a fresh relay starts, the short cihary nerves, 
supplying the ciliary muscle and the constrictor of the pupil The 
dilator muscle of the pupil is supplied by the sympathetic cliain which 
passes to the superior cervical ganglion A fresh relay conducts tlie 
impulses through the tngenunal (Gassennn) ganglion of the V nerve, to 
the ophthalmic branch of this nerve, and the impulses travel along the 
long cihary nerves to the dilator muscle "With these anatomical facts 
clearly established, the effects of lesions at various pomts m the visual 
path are easily appreciated (see Fig 85) 

Lesions of the Optic ?ferve and Visual Path. The most important 
affections of the optic nerve are neuritis and atrophy. 

Optic Neuritis, Papillitis and PapIUcedema 

Definition These terms are applied to inflammation and swelling 
of the head of the optic nerve withm the globe of the eye 

Etiology. Optic neuritis is usually bilateral, and may be due to 
increased mtracranial pressure, resulting in increased tension of fluid 
m the nerve sheath with compression of vems, or it may be a mam 
festation of neuro retimtis The most common cause of increased 
mtracmmal pressure is a tumour of the cerebrum or cerebellum Other 
causes mclude cerebral abscess, meningitis, especially when due to 
tuberculosis, and chrome hydrocephalus Neuro retinitis may be due 
to nephritis, diabetes melhtus, sypbihs or leukaimia Unilateral optic 
neuritis results from orbital periostitis, inflammation of the orbital 
conncctiv e tissue, a retro orbital tumour, localised meningitis, herpes 
zoster affecting the cornea, or an aneurysm of the ophthalrmc or internal 
carotid arterj’ 

Clinical Findings. Tlie patient may complain of headache, but the 
vision may be apparently normal, although definite papiUccdcma is 
present. later, attacks of blurred vision or definite impairment of sight 
occur, especially of central vision, so that reading is impossible. 

On Examination : In the early stages the pupils are normal, but 
later they are dilated and do not react to light. Ophthalmoacopic 
exammation shows the disc red and swollen, with a blurred edge 1 he 
retinal vems are dilated and the artenes are small In papilloidema or 
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choM disc, there is much cedema and swelling of the disc In addition 
m neni^i-etinitis retinal changes such as patches of cmdate and’ 
hfemorrhages are seen. 

Prognosis This depends upon the cause of the neuritis When 
due to syphilis, there is usually a good response to treatment 

Treatment A decompression operation should be performed in 
cases due to cerebral tumour in order to endeavour to save the sight 
before optic atrophy de^ elops 

Retro*bulbar NeurlUs 

Definition. Inflammation of the optic nerve behind the eje 

Etiology Retro bulbar ncuntjs may be due to 1 Disseminated 
sclerosis syphilis affectmg the optic nerve, or a hiemorrhage mto the 
sheath of the optic nerve 2 Sepsis in the paranasal sinuses, and possibly 
m other sites of the bodj such as the teeth 3 Vitamm B deficient^ 
4 Neuromjelitis optica (Devic’s disease) 5 Tojac causes, especially 
tobacco, alcohol, methyl alcohol and tryparsamide. 0 3IetaboIic 
disturbances, such as diabetes melhtus and possibly rheumatism. 
Exposure to cold is a predisposing cause 

CUmcal Findings \Vhen retro bulbar neuritis develops acutelv it 
IS usual]} imilateral The patient complains of progressive loss of 
Vision and often there is pain on nsovmg the e; e 

On Examiruilion Pressure on the eyeball may cause pain In the 
early stage the pupil appears normal, but it may be found that on 
exposure to a bright light the pupil first contracts but subsequently 
dilates ^hile still exposed to the light Hie disc is usually normal but 
therema} besbghtrednessand blumogoftbediscmargm Detenmna 
tion of the visual fields usually reveals a central scotoma (blind spot) 
where either white objects or certam coloured objects are not seen 
This IS due to a lesion of the papillo macular bundle, and is called axial 
neuritis The peripheral visual field may alone be restricted in inter- 
stitial peripheral neuntis In more advanced cases sight is complete!} 
lost (diffuse neuritis) and there is optic atrophy with pallor of the 
optic disc 

Prognosis. This is on the whole favourable, but relapses may occur 
and both e}es ma} be affected 

Treatment This vanes with Che cause. The patient should stop 
smoking and take no alcohoL A shade should be worn over the affected 
eye. Septic foci should be searched for and removed S}'phili3 or 
diabetes mellitus, if present, must be adequately treated (see p 
600) If no specific cause is found iodides should be given in 
mcreasmg doses, with sodium salicylate, such as Pot tod S to SO gr 
(0 3 to 2 G ) sod sabcyl S gr (0 8 G ), sod bicarb 10 gr (0*0 G ) syr 
aurant 20 m (1 2 ml ) aquaro ad 1 fl o* (30 ml ) 1 fl oz (80 mL) t.d3 
pc. 

Primary Optic Atrophy 

Definition Atrophy of the optic nerve, not preceded by a stage of 
optic neuritis The distmction between primary and seeondar} optic 
atrophy is artificial and based on ophthalmoscopic findings In all cases 
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of primaiy atrophy there is some cause such as pressure on the nerve 
centra! to the entry of the vessels ora toxin affecling the nerve 

Etiology. The ntropliy may be due to I Nervous diseases, such 
as tabes dorsalis, general paralysis of the insane, amaurotic fomily 
idiocy, a frontal Jobe tumour, pressure on the optic cliiasma or nerxe due 
to a pituitary tumour, and possibly disseminated sclerosis 2 Toxic 
substances, such as lead, arsenic in the form of Atox) I or tryparsamide, 
or methylated spirit 8 A hereditary variety, Jaiown as liber’s disease 
4 Se^ ere hromorrhage or onxmia S Glaucoma and retinitis pigmentosa 

Clinical Findings The patient complains of progressive loss of 
sight One or both eyes may be affected. 

On Examtnation • The pupil is dilated and does not react to light. 
The disc is white with a sharp margin, the surrounding retma being 
normal The field of vision diminishes ^ra the periphery, without a 
central scotoma 

Prognosis This is unfavourable 

Treatment This is unsatisfactory. If the optic atrophy is due to 
tabes dorsalis or general paralysis of the msane, the treatment detailed on 
p 412 should be given. 

Secondary OpHc Atrophy 

Definition Degeneration of the optic none subsequent to optic 
neuritis 

Etiology, The causes arc similar to tliosc mentioned on p 882 for 
optic neuritis, such as a cerebral tumour, aneurysm, or hydrocephalus 

Clinical Findings The patient complains of loss of sight 

On Ezaminaiton • The disc is pale, but the edges are blurred and 
the retinal artenes thread like 

Prognosis This is very unfavourable 

Treatment No treatment is likely to be cfiicacious when the 
stage of atrophy has been reached 

The Optic Chlasma, Optic Tract, OpUc Radiations and 
Calcarine Region 

Lesions aCectmg these portions of the visual path ore usually due 
to tumours, vascular disturbances, meningitis, or aneurysm of the 
internal carotid artery 

Clinical Findings The fields of vision arc mapped out vi ith the aid 
of a perimeter Normally the visual field is most extensive for white 
objects, the fields for blue, red and green objects being smaller m tlie 
order of colours giv en. The v isual fields may be found cut off in definite 
directions Thus m bitemporal bemianopia, both temporal fields are 
blind This results from a lesion affecting the central part of the 
chiasma (see Fig 33) In the early stages, tlie upper tcmjwml quadrant 
of one visual field is usually first affected by tumours of the pituitary, 
which cause pressure from below upwards, whereas in suprasellar 
tumours witli pressure from above downwards the early Joss is likeJy 
to occur in the lower temporal quadrant. In nasal bcmianopio, the 
nasal visual fields are cUmmated This is a rare condition, due to a 
lesion offectmg the outer part of the chiasma on both tides It may be 
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run to the ciliary muscle and the constrictor of the pupil The IV 
nucleus is situated m the mid brain at the level of the inferior colliculi 
in the ^entrll part of the central prey matter The IV ner\es 
decussate below the inferior colliculi and emerge from the dorsal aspect 
of the anterior medullaiy \clum (sec Fig 07) The nene passes 


SUr COLLICULUS 



around the crus cerebri and runs m the lateral nail of the 
below thelllnejae Passing through the superior orbi 
it ends in the superior oblique muscle The VI nucleus is 
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due to atheroma of the mternal carotid artenes, to distension of the 
third ventncles due to an mtracmnial tumour, or to chrome internal 
hydrocephalus causing pressure of the outer part of the chmsma against 
the mternal carotid arteries In bHatersl homonymous hemianopia the 
nasal field of one eye and the temporal field of the other are affected 
This results from a lesion of the optic tract or radiation on one side A 
pituitary tumour may cause such a lesion In quadrant hemianopia, 
one quadrant of the visual field is affected such as the upper lialf of 
one temporal and the upper half of the other nasal field, or the lower 
half of one temporal and the lower half of the other nas^ field This 
results from a lesion around the calcarme sulcus, the superior quadrant 
of the visual field being represented below the c^canne sulcus, and the 
mfenor quadrant of the visual field above the calcarme sulcus IVhen 
the occipital pole is affected there may be central blindness, half the 
macula on each aide being represented on each occipital pole (see 
Fig 85} Lesions of the occipital cortex may result m mind bhndness 
(optic agnosia), the patient sees objects but cannot recognise them 
Visual hallucmations may also occur Wermcke’s hemiopic pupillary 
reaction is described as an aid to determme whether o lesion of the 
visual path is situated before or behind the primary visual centre of 
the supenor colliculus A narrow beam of hght is cast mto the eye b> on 
ophthalmoscope mirror on to the blmd half of the retina If the pupil 
contracts the light redex fibres are not mvolved and so the lesion is si^ 
ated behmd the primary visual centre, , m the mternal capsule, optical 
radiation or cortex In practice it is very difficult to carry out this test. 

Amaurom is a term used to mdicate bhndness ITrsmic amaurosis 
may occur m the course of acute or chrome nephritis The patient 
suddenly becomes bhnd m one or both eyes The pupils are dilated but 
react to hght The discs and fimdt are normal apart from any changes 
associated with the nephritis There is usually spontaneous recovery 
m the course of a day or so (see p 493) 

Amblyopia mdicates some dimness of vision In hysterical amblj opia 
the pupik and fundi are normal, but the fields of vision show a spiral 
restriction during testing either from withm outwards, or from without 
mwards, accordmg to the manner m which the test is conducted. 
Hemianopia may also occur m hyslena or in migraine 

The m, IV, and VI Nerves 
(TAe Oculo motor Nerves) 

Anatomy The III nucleus lies in the mid brain at the level of the 
supenor coUiculi m the floor of the cerebral aqueduct Some fibres 
cross, joimng the HI nerve of the opposite side The nerve leaves the 
bram on the ventral surface near the mid Ime on the medial side of the 
crus, and passes through the lateral wall of the cavernous smus to enter 
the orbit through the supenor orbital fissure (see Fig 86) It divides 
mto a supenor ramus supplying the levator palpebrs supenons and 
the rectus supenor muscles, and an mfenor ramus distnbuted to the 
recti mfenor and lateralis and the mfenor oblique muscles It also 
gives fibres to the cihary ganglion from which the short cfliary nen es 
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run to the cfliary muscle and the constnctor of tlte pupil Tlie 1\ 
nucleus is situated in the mid bnun at the le\el of the infenor colliculi 
m the ventral part of the central grey matter The IV nerves 
decussate below the inferior colliculi and emerge from tlie dorsal aspect 
of the antenor medullary ^elum (sec Fig 87) The nerve passes 
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forwards around the crus cerebn and runs m the lateral wall of the 
cavernous sinus below the III nerve Passing through the superior orbi 
tal fissure it ends in the supenor oblique muscle The VI nucleus is 
situated close to the nucleus m the lower part of the pons in the 
floor of the fourth \entricle It lea%es the brain on its ventral surface 
at the loiser border of the pons and runs m the medial ^^’lll of the 
cavernous sinus just latcrol to the internal carotid artcrj It passes 
through the superior orbital fissure to the orbit and supplies the lateral 
rectus muscle The ophthalmic branch of the V ntia e also runs in the 
lateral ^all of the ca\crnous sinus, the neraes being in the following 
order from abo\ c downwards III, IV, ophthalmic branch of ^ , and VI 
(sec Fig SO) 

/Nr CCLUCt/LUS 
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The Oculo motor Muscles The external muscles of tlie ej e produce 
movements of the eyeball m three directions l ^ crtical, an upwartls 
or downnards movement 2 Horizontal an inwards or outwards 
movement 8 Torsion or wheel motion the \ crtical meridian being 
rotated inwards or outwards 

The movements effected by the muscles arc os follows The lateral 
Tccttu muscle This mo^es the eye outwards The medial rectus muscle 
Tlus moves the eye inwards The superior rectus muscle Tins moves 
the eye upwards and innards and rotates or tnists it inwards The 
inferior rectus muscle This mo%es the eye do\vnnards and innards 
and twists it outwards The superior oblique muscle Tins nio\ cs tl c 
eye downwards and ouh>ards and tnists it innards The inferior 
oblique muscle This moses the eye upnartls and outwartls, and tnists 
it outwards Diplopia or double Msion results from paralysis of the 
external ocular muscles It results from the axes of the eyeballs not 
being parallel when an object is looked at The patient therefore 
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Diacbui or THE Action or Tar Ocolo-motok Mcscufs 
( \ fler Swaitt> »nd crotr ) 


sees two objects as the images do not fall on corresponding parts of 
the retmiE The true image is the one seen by the sound ej e It is 
more distmct than the false image which is seen by tlie atfcctcd eye A 
red glass is put before the alfecled eye and an object such as a candle 
is looked at, the false image then appears red and the true image white 
In homoayjnous or simple diplopia the false image appears on the side 
of the true image corresponding with the side of the lesion, eg if the 
left eye is affected then the false image is to the left of the true image, 
or ciee rersd This is the ease always in convergent (mwlial) strabismus. 
In crossed diplopm the false image is situated on the opposite side of 
the true image This occurs in dncigent (lateral) strabismus The 
action produced by tlie various oculo-molor muscles can be seen from 
tlie accompanyang diagram (see Fig 3S) 

The mo\ ements upwards downwards mwards and outn aids and 
the torsion movements of the e\eball produced by the sanous muscles 
arc all represented Tlius the left inferior oblique moses the ejcball 
upwards and outwards and rotates or twists it outwards The position 
of the false images can also be conscmently represented by a similar 
diagram, the false image being featured by the doited line drawing of 
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the candle (see Pig 80) The false image is always situated m the 
direction of pull of the paralysed muscle 
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Ffo 39 DiAGiiAU Or Faub Iuaces is OcuuvuoToa Palsies 
(A flcf SvflDiy an I Werner ) 


Paralysis of ike rertus supmor muscle Tliere is weakness in 
moving the eje upwards and inwards The diplopia is present on 
looking upwards it is crossed the false image being above and tilted 
away from the true image Paralysis of ike rectus tnfertor muscle 
There is weakness in moving the eye downwards and inwards The 
diplopia is present on looking downwards, it js crossed the false image 
being below and tilted towards the true im^gc Paraljsis of the lateral 
rectus Tliere is inability to move the eye outwards The diplopia is 
homonymous the false image is on the same level os the true one and on 
the same side of it ns is the lesion Thus with a left lateral rectus 
paraly*8is the patient complains of diplopia when he looks to the left 
There is a medial strabismus the affected eye being turned inwards 
by the unopposed action of the medial rectus Tlie head may be kept 
a little turned to the nlfected side Secondary desiation may be 
detected m the sound ey c Thus if the patient is asked to look outwards 
with the alTccted eye and the sound eye is screened the sound eye 
mo\ es inwards to a greater degree than the affected eye mo\ cs outwards 
This IS because a greater stimulus than normal is given to the affected 
eye to try and cause it to move and a correspondingly greater contraction 
takes place in the medial rectus of the sound eye winch normally 
works m unison nitli the lateral rectus of the other eye The fnrtlier 
the test obiect is mo\ cd to the affected side m determining the diplopia, 
the greater is the distance between the true and false images The 
patient also misjudges distances on looking to the affected side the 
object appearing farther away than it really is Paralysis of the medial 
rectus There is inability to move the eye to the affected side There 
IS lateral strabismus Jhc patient lias crossed diplopia on looking 
inwards the false image being on the opposite side, but on the same 
level as the true one Paralysis of the Ingmar oblique There is weak 
ness in mosing the eye upwards and outwards and in rotating 
outwards Tliere is diplopia on looking upwards The patient may 
elevate the head and then look downwards to avert the diplopia which 
is homonymous the false image being situated abose and tilted away 
from the true image Paralysis of the superior oblique There is weak 
ness m moMng the eye downiwnids and outwards, and m rotating it 

it-« 
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The Oculo-motojr Muscles. The external muscles of the eye produ(» 
movements of the eyeball in three directions 1 Vertical, an upwards 
or downwards movement. 2 Horizontal, an inwards or outnards 
movement 8. Torsion or wheel motion, the vertical meridian beinc 
rotated mwards or outwards. 

The movements effected by the muscles are as follows : The lateral 
rectus muscle This mov es the ej e outwards The medial reelus muscle. 
This moves the eye inwards The supertor rectus muscle This moves 
the eye upwards and inwards, and rotates or twists it inwards The 
inferior rectus muscle This moves the eje downnards and innards, 
and twists it outwards The superior oblique muscle This mov cs the 
eye dovrawards and outwards, and twists it mwards The inferior 
oblique muscle This moves the eve upwards and outwards, and twists 
it outwards Diplopia or double vision results from paraljsis of the 
external ocular muscles It results from the axes of the ejcballs not 
bemg parallel when an object is looked at The patient therefore 
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sees two objects, as the images do not fall on corresponding parts of 
the retime. The true image is the one seen by the sound eye. It is 
more distmet than the false image which is seen by the affected ej e. A 
red glass is put before the affected eye and an object such as a candle 
IS looked at, the false image then appears red and the true image wlute. 
In homonjTDous or simple diplopia the false image appears on the side 
of the true image corresponding with the side of the lesion, e g , if the 
left eye is affected, then the false image is to the left of the true image, 
or vice versd This is the case always in convergent (medial) strabismus. 
In crossed diplopia the false image is situated on the opposite side of 
the true image This occurs m divergent (lateral) strabismus The 
action produced by the vanous oculo motor muscles can be seen from 
the accompany ing diagram (see Tig 38) 

The movements upwards, downwaiils, mwards and outwards, and 
the torsion movements of the eyeball produced by* the vanous muscles 
are all represented. Tims the left inferior oblique moves the eyeball 
upwards and outwards, and rotates or twists it outwards The position 
of the false images can also be conveniently represented by* a similar 
diagram, the false image being featured by the dotted line drawing of 
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the candle (see Fig 89) The false image is always situated m the 
direction of pull of the paral> sed muscle. 
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Earahjsii of the recttu superior muscle There is weakness in 
moving llie cje upwards and inwards The diplopia is present on 
looking upwards, it is crossed, the false image being abov e and tilted 
away from the tnic image Paralysis of the rectus inferior muscle 
There is weakness in moving the eye downwards and inwards The 
diplopia IS present on looking downwards, it is crossed, the false image 
being below and tilted towards the true image Paralysis of the lateral 
rectus There IS inability to mo\e the eye outwards The diplopia is 
homonymous, the false image is on the same Ie\ el as the true one, and on 
the same side of it as is the lesion Tims with a left latcril rectus 
paralysis the patient complains of diplopia when he looks to the left 
There is a medial strabismus, the alTectcd eye being turned inwards 
by the unopposed action of the medial rectus The head may be kept 
a little turned to the affected side Secondary deviation may be 
detected in the sound eye Thus if the patient is asked to look outwards 
with the affected eye, and tlie sound eye is screened, the sound eye 
moves inw nrds to a greater degree than the affected eye moves outwards 
This IS because a greater stimulus than normal is given to the affected 


eye to try and cause it to mo\ e, and a correspondingly greater contraction 
takes place in the medial rectus of the sound eye, which normally 
works in unison with the lateral rectus of the other eye The farther 
the test object is moved to the affected side, m determining the diplopia, 
the greater is the distance between the true and false images The 
patient also misjudges distances on looking to the affected side, the 
object appearing fartlicr away than it reaUy is Paralysis of the medial 
rectus There is inability to moae the eye to the affected side. There 
IS lateral strabismus The patient lias crossed diplopia on looking 
inwards, the false image being on the opposite side, but on the same 
le^cl as the true one. Paralysis of the xnfmor oblique Tliere is ' 
ness m moving the eye upwards and outwards, and in 
outwanls There is diplopia on looking upwards The P.* wliidi 
elevate the head and then look downwards to avert ‘ 

IS homony mous the false image being situated a oye }s 

from the true image Paralysis of the superior o i^ rotAtm 

ness in moving the eye downwards and ou w . !•-« 
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inwards The patient complains of diplopia and giddiness on looking 
down, as on descending a flight of stairs The diplopia is homonj mous 
the false image is below and tilted towards the true image 

Lesions of the Oculo-motor Nerves Lesions maj occur in three 
portions of the motor tract from the cerebral cortex to the muscles of 
the eye 1 Supranuclear lesions m the cortex, corona radiata^ internal 
capsule or mid bram 2 Nuclear, affectmg the III, IV or M nuclei 
3 Infranuclear, affecting the nerves themselves 

Supranudear Lesions 

Etiology These may result from vascular disturbances, such as 
hremorrhage, thrombosis or embolus or from the pressure of a tumour 
The cortical centre for eye movements is thought to be situated in the 
region of the middle frontal gynis 

Clinical Fmdmgs Both eyes are affected There is usually a 
disturbance of conjugated lateral movements In bilaleral internal 
capsular lesions or m unilateral imd bram lesions m the region of the 
superior colliculi or cerebral aqueduct there may be disturbance of 
conjugated vertical movements of both eyes There is usually an 
associated hemiplegia Thus with a right sided lesion there is paraly sis 
of the left side of the body, with conjugate deviation of the ey cs .The 
direction of this deviation depiends upon whether the lesion >s an imta 
tive or a paralytic one With an untative lesion the eyes look away 
from the lesion t e , if the lesion is on the nght side of the brain, the 
eyes are deviated to the left The reverse holds good with a paralytic 
lesion Tills is explained by reference to the diagram (see Tig 10) Tlie 
cortical lesion affects the 'VI nucleus on the opposite side, and the V I 
nucleus is connected to, and works svnergically with the portion of the 
ni nucleus of the opposite side which supplies the medial rectus muscle 
Treatment This varies with the cause, as for cerebral vascular 
lesions or tumours 


hudear Lesions 

Etiology The oculo-motor nuclei may be stimulated or paralj sed 
by such lesions as a hfemorrbage, thromlwsis or embolus a mid brain 
nr pontine tumour A cerebellar tumour mav affect the V I nen c 
nucleus by indirect pressure Other lesions include those produced bv 
acute encephalitis occurring as a complication of measles mfluenza, 
scarlet fev er or small pox encephalitis lethargica, tabes dorsniis, 
syringomyeln chronic poliomyelitis disseminated sclerosis Vemickea 
encephalopathy (see p CCO) and botulism A nuclear lesion may also 
occur m myas^ema gravis 

ainical Findings Nuclear ophthalmoplegia may appear os an 
acute or chrome disease In the acute variety there is often headache 
and vomiting, with a raised temperature Both eyes are affected 
usually groups of muscles, but not oU the muscles are mv olved Tliere 
may ^so be mternal ophthalmoplegia, the pupil being moderatelv 
dilated and showing no response to bght or to accommodation , usuallv, 
however, the intraocular muscles are not affected An imtativc nuclear 
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lesion causes a conjugate deviation of tlie ejcs, so that they look 
towards the side of the lesion, and a paralytic lesion has the con\ erse 
effect This IS the re^ erse of what occurs m a supranuclear lesion and 
IS explained by the diagram (see Fig 40) If the corticospinal tract 
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IS affected there is hemiplegia on the side of the body opposite to the 
lesion (Weber’s syndrome) If the rubrospinal tract is also m\oUed 
there arc mTOluntary tremors of the opposite side of the botly Chrome 
nuclear paralysis ts more often met will) The onset of the symptoms 
IS insidious, there is usually conjugate dciiation of the c>cs the 
patient not being able to turn the e>es m one lateral direction it iS 
oHen difhcult to differentiate between single nuclear lesions and infra 
nuclear lesions when only one muscle is affected If m addition to some 
of the muscles supphed bj the III nerve, the orbicularis ocuh muscle is 
also paralysed the lesion is probably a nuclear one lesions of the tT 
nucleus mv usually accompanied bj a VII nerve nuclear lesion as well 
A VI left nuclear lesion causes conjugate paralj’sis to the left side, but if 
the left eje is covered, the right eye can be moved mcdiallj, and liotli 
eyes will converge 

Jem rcinting may occur in cases of congenital ptosis Wlicn tlie 
jaw IS depressed to the opposite side by contraction of the lateral 
pterjgoid muscle of the same side, the impuke passing along the 
V ncia c, causes the upper lid on the same side to be twitchwl up the 
paralysed levatcr palpebral sujicriOTis conlracfing It is usuallv 
unilateral 

Infranudcar Lesions 

Ebology The oculo motor nerves maj be affected at different 
ports of their course 1 In the brain The lesions here arc usually 
vascular or due to tumours Increased intracranial pressure:, assoc •'led 
cither with supra or infratentorial growths, bj stretching the nerve 
maj cause VI nerve pnrnlj’sis This constitutes a false localising sign 
of a nerve lesion 2 Jletrcecn the pant and the orbit Tlic lesion niaj 
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be inenmjilis often sj-phibtic, a gumma, an mtracramal tumour, neuritis 
due to diplitherm, diabetes mcUitus, or less often to lend, alcohol or 
nicotine, toxic ncuntis from septic foci clscnlierc, fmeturei! base of 
the skull, cavernous sinus thrombosis, aneurysm or atheroma of tlic 
internal carotid or posterior communicating arterj, and subarachnoid 
hiemonhage The M and V nenes may be nftected in acute mastoiditis 
in cluldren probably due to a localised meningitis In Grainigo j 
ttjndrmc there is sTe.akncss of the lateral rictus muscle on one side, 
due to inaolsement of the \I nerve hy inflammation of the apex of 
the petrous bone in association with otitis media The patient is ill 
nith fever, and complains of a headache on the same side Ophthalmo 
plegic migraine maj be due to unilatcml distension of the lateral 
rentncle The supenor orbital fssitre syndrorne Acute periostitis ma\ 
cause mfranuclear paraljsis, a condition comparable with peripheral 
facial palsy There is tlien pam m the e> e with partial or total ophtlial 

nerve may also be mvohcd with cutaneous unrslhesin over their area 
of distribution Oicrgrowth of bone, as on Icontiasis ossea, may cause 
pressure paralj sis Other causes of the sj-ndromc arc ancur) sm of the 
internal carotid arterj and mcnuigcal tumour In these cases proptosis 
IS liable to occur The nencs arc hlely to b(» miolicd m the following 
order \ I, IV, ophthalmic division of V, Illj and mi'tillarj division of 
^ It then results in ophthalmoplegia, anaslhesinofthecje, cheek and 
half the forehead, with severe pam 5 In the orbit Tlie nenes ran} be 
involved in retro-orbital tumours, or inflammation of Uie connective 
tissue behind the eje 4 The termtnations of the tteire »n the exUary 
muscle and construtor of the pupil The vegetable mj'dmtic alkaloids, 
atropine, hjosejamus, and hjoscine, cause paraljsis bj alTccling the 
mjoneural junctions 

Clinical Findings, One or more of the Ilf, rV^ and VI nerves may 
be involved 

The Third Nerve AU the muscles supplied by the nerve or onlj 
some of them may be paralysed TOth a complete third nerve paratjsis 
there is ptosis with compensator} contraction of the occipitofrontalis 
muscle, as shown by wrinkling of the forehead The c}cbnU is deviated 
outuarils b} contraction of the lotcra! rectus muscle It cannot be 
turned inwards or upwards, and on!} slightly downwards The supenor 
oblique muscle may cause b} its action a slight downward and outward 
mov ement, m o wheel like manner The pupd is moderately dilated, 
and does not contract to light or to accommodation Tlie results of 
partial III nerve paral}*sis have been considered above under paril}scs 
of the various muscles Internal ophthalmoplegia Tlie ciliarj muscle 
and the constrictor and the dilator of the ins maj be paralvscd TIjc 
pupil is usuall} of medium size ond does not react to light or to occom 
modation Intcnnl ophthalmoplegia mi} beiluetoalesionofaporlion 
ofthe III nuclcusorofthe fibres passing to the ciliarv ganglion orofthe 
trigeminal ganglion In post diplithentic paral}'si* the ophtlnlmoplcgia 
ma} be unilateral or bilateral 
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The V Nene 
{T'ngemtnal Nave) 

Anatomy The V nerve leaves the bram on the \ cntral aspect of the 
middle of the pons by a large sensory and a small motor root Tlie motor 
nucleus lies m the upper port of the pons, under the lateral part of the 
floor of the fourtli ventricle The mesencepImUe nucleus and mesen 
cepliahc root extend from the upper part of the mid brain to the Ie\cl 
of the motor nucleus It is usually considered to be motor m function 
Upper motor neurones pass from the cerebral cortex on each side to 
connect with these motor nuclei Thence, lower motor neurones p-iss 
out from the pons in the V nerve Some authorities believe that the 
mesencephalic nucleus is composed of cells analogous to the tngeramal 
ganglion and spinal ganglia which ha\e migrated into the bmin, and 
convey proprioceptive impulses from the masticatory muscles The 
trigeminal ganglion contains the cells of origin of the sensorj fibres 
which enter tlic pons Some of the fibres, conveying kintesthetic sensa 
tions from the three divisions of the V nerve pass to the sensory supenor 
nucleus, relay there, cross the mid line, and ascend as the trigeminal 
lemniscus to relay in the thalamus Thence, the impulses pass to the 
cerebral cortex Others, conveying pain and temperature sensations, 
run down the pons, medulla oblongata and spinal medulla (cord) to the 
level of the 2nd or Srd ceraacal segment as the spinal or “ ascending " 
root, ending at difterent le^ets in the spinal nucleus m the substantia 
gelatinosa These fibres form the descending trigeminal tract 

The second relay from the substantia gclatmosa passes to the oppo* 
site Side as the trigcminotiinlamic fibres, and ascend as the tngemmo- 
thalamic tract to end in the lateral nucleus of the thalamus The 
sensory fibres in the mandibular, maxillary and ophtlmlmic divisions, 
con% eying pam and temperature sensations, decussate m the tngeminal 
ganglion, so that they end in the spmal nucleus in tlus order from abo\e 
downwards, m^e^sely to their distribution to the face (see Tig 41) 

The V nerve, after leaving the pons, passes forwards over the 
petrous bone, ^\hcre the trigeminal ganghon is situated on the sensory 
part, of ti* wove, live motor past lymg beneath this ganglvon Three 
mam ner\ es emerge from the tngeminal ganghon, named the ophthalmic 
or first, the maxillary or second, and the mandibular or third division 
The motor nene is attaclied to the third dnisjon The ophtJjahme nerve 
runs in the lateral wall of the cavernous sinus and passing through the 
superior orbital fissure to the orbit, terminates m the lacnm-U frontal 
and nasociliary nerves In the ca\ emous sinus it g» es a branch to the 
dura mater Tlie lacrimal ncixe supplies the lacrimal gland the con 
junctna, cornea, and the lateral angle of the eye The frontal ner\e 
divides into the supra orbital and supratrochlear ncr\cs, and supplies 
the skin on the front lialf of the scalp and forehead, the root of the nose 
and medial angle of the cy c, the upper eyelid and the frontal smus The 
nasociliary nerve supplies the mucous membrane of the upper part of 
the nose, and the skin of the lower part and tip of tlie nose It recci\ es 
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a communicating branch from the ciharj ganglion, and gi\ cs off the 
long ciliary, the infratroclilcar and the posterior ethmoidal ncr% cs 

The maxxllanj ncrze runs along the lower part of the ca\ emous sinus, 
enters the foramen rotundum and pterygopalatine fossa, and traverses 
the orbit to appear on the face through the jnfra-orbital foramen In 
the skull it gi\es a recurrent branch to the dura mater In the infra* 
orbital canal it suppUes branches to the teeth of tlie upper jaw Its 
cutaneous branches are distnbutcd to the face between the loner eyelid, 
side of the nose and upper hp Brandies are also gnen to the mucous 
membrane of the hard palate and the maxillary sinus The mandibular 
nerve leaves the skull through the foramen oiale, and gi\es a recurrent 
branch to the dura mater The motor fibres supply the following 
muscles The masseter, the temporal, the lateral and media] ptcry golds, 
the mylohyoid, the anterior belly of the digastric, the tensor tympani 
and the tensor veh palatmi Ihe aunculo temporal brancli supplies 
cutaneous branches to the temple and scalp, and to the CKtcmal acoustic 
meatus and upper part of the pinna This ner\c also gi\es branches to 
the parotid gland and the temporo mandibular joint. The tmgual 
branch supplies the tactile filiform papiUx in the anterior two thirds of 
the tongue Ihc chorda tympam ner%c joins the lingual ncr\c, and 
comeys taste sensations from the tongue to the VII ncr\e, and then to 
the glosso pharyngc'U nucleus Tlie inferior alveolar (dental) brancli 
supplies the teeth of the loner jaw, and emerging through the mental 
foramen innervates the skin over the chm and lower hp Tlie mucous 
membrane of the mouth, gums and auditory (Eustachian) tube is also 
supplied by this division of the V nerve 

Lesions of V Nerve The following varieties of lesions may occur 
1 Supranuclear Lesions The cortical centres for the muscles innervated 
by the V nerve ore situated m the lower third of the precentral gyrus 
These centres are bilateral, each centre sending fibres to botli V nuclei, 
and so both centres must be put out of action to cause on upper motor 
neurone paralysis of the masticatoiy muscles Lesions may occur here, 
in the corona radiato, internal capsule, or mid brain Tlicy arc rare and 
include meningeal and v oscular disturbances and tumours In epilepsy, 
hy drophobiannd post cnccphahtic syndromes supranuclear disturbances 
of the V nerve may occur In paralysis agitans there is probably a 
lesion in the corpora striata disturbing the fibres m the internal capsule 
In strychnine poisoning and tetanus, Uic lesion is probably situated m 
the symapses connecting the upper motor neurones with the nuclear cells 
2 Nuclear Lesions These arc situated m the pons and include 
h/emoirliage, tumour, gummo, polioencephalitis, disseminated sclerosis 
bulbar paralysis amy otrophic lateral sclerosis and syTingomy clia 

8 Infranuclear Lesions The V nerve may be affccteil at the b^ve of 

thebram bv mcningitisorfractareofthebaseof Uieskull, ontsbranches 

ma\ be involved by a tumour, Uirombosis of the cavernous sinus, an 
nneury sm of the internal carotid artery and ccllublis of tlie orbit The 
trigeminal gangbon may be inflamed, or the brandies of tbe V nerve 
inv olv ed m a neuritis, such os occurs m diphtheria. 

Clinical Findings Disturbances of tlie V nerve may affect chiefly 



TJIE TltlGEMIKAT. NERVE 39T 

the motor or sensory fibres or eombmed lesions may occur l Motor 
Lesions, These may be irritative or paralytic (a) ImtaUve Ustons 
Tonic or clonic contractions of the masticatory muscles occur Tlie 
former are known as tnsmus, and may be present in tetanus, epilepsy, 
tetany, or strychnine poisoning Qonic spasms ore seen with rigors 
and paralysis agitans, etc l^octuma! jaw grinding is a functional 
nervous disturbance, and thought to be an indication of mental protest 
(6) Farahjiic lesions Supranuclear lesions, when bilateral, arc 
characterised by paralysis of the lower jaw. The patient can neither 
close the mouth, protrude the jaw, nor move it from side to side Food 
tends to drop from the mouth There is no wasting of the muscles and 
no reaction of degeneration Nuclear lesions arc often bilateral, with a 
flaccid paralysis of the masticatory muscles on both sides Infmnuclcar 
lesions ore usually unilateral There is often wasting and weakness of 
the muscles of mastication on one side of the face When the patient 
opens his mouth the lower javr is pushed to the paralysed side by the 
action of the opposite lateral pterygoid muscle This is best judged 
by the position of the central incisors of the upper jaw when the mouth 
is open and closed There is inability to move the jaw laterally to the 
sound side, and on opening the mouth the condylar process of the 
lower jaw can be felt not to move forwards on the affectc<l side When 
the patient is asked to bite, it can be felt that the masseter and temporal 
muscles do not contract, and some flaccidity of the fioor of the mouth 
may be found on pressing below the chin The jaw jerk u absent, and 
Uic aflected muscles show a reaction of degeneration 

2 Sensory Lesions [a) Ix>ss of sensalton An upper motor neurone 
lesion affecting the posterior part of the internal capsule may cause 
loss of sensation of the face, the arm, body and leg on the opjiositc side 
of the body (crossed bcmianaistticsia) A lesion of the spinal root of the 
V nerve and the medial Icmmscus on the same side vnll cause ‘ allemalc 
hemianaJsUicsia,” the face on one side, and the arm, body and leg on 
the other side bemg nflectcd Lower motor neurone lesions may 
affect individual branches of the V nerve. Thus in periostitis of 
the orbit the ophthalmic division may be affected with certain oculo* 
motor nerves os described on p 090 There is then bhinliiigofsensation 
m the cutaneous area of this nerve around the orbit and forehead 
and the corneal and conjunctival rcfleacs may be abolished vutli 
diminished tear secretion Wicn the maxillary and mandibular 
branches are involved, m addition to the cutaneous an'csthesia the 
patient cannot feel his tongue and check normalh, and is apt to bite it, 
and m dnnking from a glass be can only feel half the glass touching his 
hp There may also be diminished secretion of •wihva on one side, the 
tongue is dry and furred on the affected side and using a tuning fork 
of low pitch, there may be loss of appreciation for low notes An'csthesia 
is found in the check and gums Smell may be diminishcrl on one side, 
owing to dryness of the nasal mucous membrane 'lastc is not affected 
unless the chorda tympani nerve is also involved Segmental blunting 
or loss of sensation may also occur, limited to tngcminal dermatomes 
around the mouth The teeth on the affected side may fall out. Facial 
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or comeal herpes ana comeal ulceration may also be a manifestation of 
lesions of the sensorj divisioa of the V nen c or of the tnccminal nn 
glion 

(6) Trigeminal neuralgia This may be of a minor degree with pam 
situated in the region of certain branches of V nene Thus there maj 
be supra-orbital neuralgia associated with frontal sinusitis Tenderness 
may be found at the supra-orbital notch Headache may be due to 
msolvement of the branches suppl>'ing the dura mater The severe 
tj-pe of tngemmal neuralgia is known as tie douloureux Tins is an 
affection of middle age or later, but it is occasionally met with in 
children There are periodical paroTjsms of agonising pain m the face, 
especially ui the areas supplied by the second and third divisions of the 
\ ner\ e Tlie pain ma> spread to the necL, A parotj-sm lasts for a 
few seconds or minutes and tends to recur frequcntl> Dunng the 
attack the face may become flushed and moist with perspiration and 
there may be watering of the eyesandmouth and twitefungof the taail 
muscles The attack may be pro\oked by the slightest stimulus to the 
trigger area such os a draught washing or sJianng cleaning the teeth 
or eatuig 

On Ezaminaiion Tender spots may be found oi er the uifra-orbitai! 
or mental foramina 

Treatment In all cases of tngemmal neuralgia the paranasal 
sinuses should be investigated , frontal sinusitis mav result in supra 
orbital or supratrochlear neuralgia The pam is best relie\ ed bv local 
heat which can be conveniently opplied by a rubber hot water bottle 
A nasal spray should also be used containing some preparation such as 
the Chloretone Inhalant Dental extraction rarely rclie\es the pam 
and should not be ad\Tsed unless an obviously diseased tooth is present 
In Uc douloureux the patient should ha\e complete rest in bed for several 
weeks and for the pam the following mixture may be gi'en Tnc 
gelsemu 10 m (0 0 ml ) sod salicyl 5 gr (03 G) sod bicarb 20 gr 
(1 2 G ) sod brom 10 gr (0 6 G ) syr ourant 20 m (1 2 ml ) aquam ad 
1 fl oz (30 ml ) I fi oz (30 ml) t ds pe Good results liaie been 
reported by the daily subcutaneous injection of 1 000 micrograms of 
snlamin Bj« (cy anocobalamin) for 10 to 24 days followed by a sunilar 
dose twice a week for several montlis In severe and protracted cases 
relief may in some cases be obtained for several months by injectirgthc 
tngemmal ganglion or Its branclieswith 10 to 15 m (0 G to 0 0 ml )ofg0% 
alcohol through the foramen ovole or foramen rotundtim This is an 
operation which should only be performed bv a specialist. It may be 
repeated later if the pain recurs In \eiy severe cases ganghoneefomj , 
or resection of the dorsal nen c root mside the skull mav be necessary 
to rcliev c the pam Even then the patient may still feel pam although 
the sensory fibres arc cut ofT from tlie brain Tins is comparable with 
the sensation which may be felt tn the toes after a leg has been amput 
ated 

8 Trophic Lesions It hiw been mentioned above that comeal 
ulceration may follow lesions of the first division of the \ nene 
If the eye is protected by a shade from the irntation of dust, etc. these 




Liston at 1 — Upper Motor Neurone Paralysis of orbicularis oris Often 

mipicfia on the same side No muscular atrophy ant) no R D 

Leston at 2 — Nuelear Orbicularu ocuh ant) orbicularis ons pamlj'sed Muscular 

rophy and R D Hemiplegia may occur on the opposite aide VI nerve often 

rolysed 

Leston ai 8 —Lover motor neurone lesion of orbicularis oculi and orblcularb oris 
111 nerve also affected Taste affected if ners'us iotermcdius (of ttrisberg) is 
volved 

Leston at 4 , — Lower motor neurone lesion of orbicularis ocull and orbiculons 
IS Auricular herpes Toste may be lost on antenor two-thirds of tongue. 

Lesion at 6 — Lower motor neurone lesion of orbicularis oculi and orbicularis oris 
S'peracusis antf foss o{* taste in anterior fwo-tAirolr oT tongue 
Lesion at 0 — I.ower motor neurone leskm of orbicularis oculi and orbicularis oris 
iss of taste !n antenor two thirds of tongue 

Leston at 7 —Lower motor neurone lesion of orbicularu oculi anti orbicularis oris 
> loss of taste 
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lesions do not occur They are probably mechanically produced, the 
imtanls not bemg removed by blinking, as they are not felt Facial 
hemiatrophy is a peculiar condition m which there is wasting in 
structures supplied by the V nerve on one side The cause is not known, 
but it may be due to any nuclear or infranuelear trophic disturbance of 
the V nerv e, and is at times associated with osteitis of the jaw, or it maj 
follow erj'sipelas The bones cartilages and soft tissues are affected, 
chiefly in the areas supplied by the second and third divisions of the 
V nene One side of the face is smaller than the other The skin 
becomes thin and the subcutaneous fat disappears , there may also be 
atrophy of half of the tongue There are no sensory changes, the 
muscles are not paralysed, and there is no reaction of degeneration 

The aunculoUmparal tyndrome consists of flushing and sweating on 
eating in the area of skm supplied by the auriculotemporal nerve It 
is met inth m association with parotid gland suppuration or after an 
operation on, or a wound of, the gland The nature of the rcflev has 
not been adequately explained 

The Vn Nerve 
{The Foetal Nene) 

Anatomy. The up per neurone has its^Us of o rigin m ^e_cerebral 
gortex, in,front_of the cent^ sulcus, m the lower thud of_tbe precentral 
gyms The fibres pass tlirough the internal capsule, near the genu, and 
run doivn the nud brum in the corticonuclear tract to the lower part of 
the pons When th^y reac h the le vel of tlie nucleus of_origin of theJrTI 
nerve theyjjrosTtlie mid line”and terminate o roun d,the cells oLorigm 
of the VII nerve A few fibres jirobably cnd__around t^e homolateral 
^lu^eus The VII nerve is partly motor and pnrtlj sensorj The 
motor nucleus is situated in the lower part of the pons, close to the YJ 
^cleus “The~Vn nerve, aftCT coursing around the \ I nucleus, passes 
out from the ant ero late ral a^ect_of the lower part of the_pons in the 
cerebcllo p^tine angle, and runs clow to t!ie_^II nerve, to enter the 
intenial acoustic meatus and the faaal canal of tlic temporal bone 
The genicular ganglion is situated on the \ II ntrv c at this part of its 
course, and, shortly after, the nerve to the stapedius is giv en olT Ibe 
cliorda tvmpani ner^,_convejing taste sensations from the anterior 
tw^Turds’of the tongue, joins the VII nerve whileitjs stiU in the hope 
The VII nerv e emerges from the skull through the stylomastoid foramen 
In the neck it_givcs off the posterior auricular ne rve to t he intrinsic 
muscles of the pmna’tmd to the occipital bell> j>f the occip itofrontalis 
muscle, and nencs to the styloh>oid muscle_nnd to the posterior bcU} 
of the digastric-iniisclc The VII nerv e then div idcs into the temporo 
facial and cerv ico facial branches Tlie former supplies the corrugator 
supcrciUi, the frontal belly of the occipitofrontalis, the orbiculans oculi 
and the zygomatic muscles, and the latter tlic buccinator, orbiculans 
ons and plat} sma muscles (see Fig 42) The scnsorj part ofi.he nerre 
IS COnSld'**^^ rnrmmi fit. tTi«> ir,I^rm«>i4iii< (nf \trxsbcrg} 
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V. Inch rum from the gemcular ganghoi^ the tractus soUtarms porUon 
of the glossopliaryngeal nucleus m the me^a oblongata The taste 
Bbres m the choztJa ij-mpani nen’c pass from the genicufar gangfionlo 
the ner\-iK jntcrmedms Ihe genicul ar ganglion is also joined b> the 
greater, the lesser and the esetonidpebo^ nervST'vhicirca^ sym 
pathetic and taste fibres Further sensorj fibres comej’mg deep pain 
and pressuio sensations nm in the penpheral divisions of the facial 
ncr, e, and pass through the genicular ganglion to the nervus inter 
medms (of Wrisbc^) 

Lesions of the VII Nerve 1 Supranuclectr The lesion ma} be 
situated m the cerebral cortex (loiver part of the preccntiallfjTOs) the 
corona radiata, genu of tbe internal capsule, or m the suprapontm e 
region The lesions include a cerebral tumouiC abscess or vascular 
lesion such ns a liaeraorrhage, ^irombosis^or'ctulKilus ^uclair In 
the pons A tumour, such as a gllo^ -u'Tasciflar lcsion;'cncepliahtiSv>' 
lethargica, disseminated sclerous "bulbar paraljsis pohocncephahtis,-^ 
and tabes dorsahs '-3 Infranuctear (a) At the Ixue of the brain 
Tumours of the cerebello pontine angle basal ^cnin^itis, a gumma, 
aneuTvsm of the basilar artcrv, or a frartured base *(tf Jn the tempo ral 
b one ^ Canes^titsociatcd ith otitis media, toxicifiicneuntis] an operation-- 
on the mastoid (e) In the sf^fo^nuiJfoiif /orowim FibWsitis of the 
process of the posterior part of the parotid sheath uliich enters the 
foramen, associated v\ ith eiqiosurc to cold (d) l>^Vte_Jace A tumour 
or inflammation of the parotid gland, m ureo-parotid tuberculosis 
v^Ihjurj from a nound or from forceps at birth Neuntis due to such 
causes as alcohol diphtlicna, diabetes mcllitus or leprosy 

Clinical Findings 1 Supranuclear Lestons ''Co) ImtaUve ^^llh 
cortical lesions irritating the motor centre unilateril fric ial contractions 
may occur on the opposite side of the face Ihere are often associated 
movem ents of tli e eyes and tongue In dementia paralytica perTbral 
fibnIHry ^remors~maj he noted (^) Paralytic There is paraljsis 
c^eflj affectin g th e lower port of_thc_faTC of the oppo«te_^ide, the 
upper part is much lcsriihcIv~'(oTw paralv sed, owing to the bilateral 
representation of the cortical centres m respect to their supply to the 
upper part of the face Tims although the mouth appears drawn over 
to the sound side and the orbicularis ons muscle is paralj-scd on the 
affected side the patient can close both c>cs and wnnkle his forehead 
The piraljscd muscles do not atrophy and there is no mction of 
d^eneration Taste is not affected In addition there is frequently 
hermplegia tlie arm, body and leg being paralysed on the same side as 
the face when the lesion is a capsularonc ^Vlthough the patient cannot 
contrict the facnl muscles \ohintanU on one side, he mav do so under 
the influence of emotion Thus a joke mav cause him to smile with 
both sides of his face, in fact the facn! contraction mav be exa^ratcfl 
on the paraly setl side. This is not the case m infranuclear lesions 

-* Nuclear Lesions There is paralv sis of the upper andlowcr liolf of 

the face on the same sidiTas the Icsioiu. The muscles atrophy and 
show the reaction of degeneration nirther, there ts often paralvsis 
of the lat eral r ectus mmcle of the eye on the same side, due to involve 
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mc^t of ^ic contigiiousJ\^I nucleus If the OTrticospmal tract is 
also affected there is spastic licmiplegi'i of the opposite side’of the 
body 

0 Infranuclear Lfsious to) Imtatiie Severe facial spasms may 
occur, functional tremors of tlie ejelids and facial tics are also of this 
nature Para/»/tic (Bell s palsies) 1 be clinical results \ ary according 
to the site at which the lesion is situated, ns described below (a) 
UAw^ the j)ons_and genicular ganglion There is paralysis on the 
same side of the upper and lower half of the face, of the lower motor 
neurone type (see below, section (d) ) Tlie VIII nerve may also be 
mvolvcd with deafness or tinnitus, or the V nerse with paralysis or 
sensory disturbances, and if the nerve to the stapedius is affected there 
may be hyperacusis to sounds of low or high pitch laste is not affected 
unless the nervus mtermcdius (of Wnsberg) is also msolved (i) At tlie 
genicular ganglion There is paralysis on the same side of the upper and 
lower half of the face and herpes located to the car and external acoustic 
meatus (herpes oticus or Ramsay Hunt sjoidrome) with pain, may result 
from inflammatory lesions The cliorda tjTnpam nerve fibres may also 
^ affected with loss of taste on the anterior two tliirds of the tongue on 
the same side (c) Eeiitcen the genicular gonghon and the chorda if/mpanx 
riene There is p^lysis on the same side of the upper and lower half 
of the face (see below, section (d) ) Tlierc is loss of taste on tlic anterior 
two thirds of the tongue on the same side If the lesion is proximal to 
tlie junction of the nerve to the stapedius there may be tinnitus and 
hyperacusis for notes of high or low pitch Sain ary secretion may be 
climimsbed on the same side (d) Peripheral to the junction of the chorda 
il/mpam nerve (The usual type of Bell s palsy ) This maj follow 
exposure to cold or sitting m a draught near an open window Both 
sexes arc equallj ofTcctcd The patient is usually nn adult over the age 
of 20 lie may notice some pain or tenderness l«hind the car for a day 
or so and then suddenly finds tliat he cannot mov c one side of the face 
normally and tlus side of tlie face maj feel stiff He raaj also find that 
when he eats he tends to bite lus check or lower lip on one side, and the 
food may collect between the cheek and teeth on this side Tears may 
also run down the check on the affected side, due to paraljsis of the 
orbicularis oculi muscle^ 

On Examtnaiion Tlie paralysed side of the face appears flat and 
expressionless, the naso labial fold is less apparent The low cr lid may 
be everted in one eve andtliccomcrofthcraouthdroops Someswelling 
or tendemesTmaj be found in the parotid region There is paralysis of 
the muscles of the upper and lower parts of Uic face rhesc are tested 
ns follows Tlic patient is asl ed to shut lus ejes , he cannot close the 
eje on one side (lagophthalmos) and on trying to do so the eyeball 
moves upwards and either slightly inwards or outwards owing to n 
connection between the Vll and a portion of the HI nucleus If the 
patient is observed during sleep the affected eye may be nearly closed 
He IS nskctl to frown and to raise his eyebrows and is unable to <lo so 
on the paralysed side The lower part of tlie face i-s tested by asking 
the pabent to show lus teetJi the angle of the mouth is drawn outwards 
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on the sound side and does not move out on the parali-sed side. He is 
then asked to blow out his cheeks, to smile and to whistle He cannot 
do so on the paral> sed side Spontaneous emotions also fail to pro% oke 
a coatractjOD of the oral muscles on the paralysed side, in contrast to 
that which may occur m organic supranudear lesions with hemiplegia 
and fecial paraljs/s Paralysis of the platj-sma muscle maj some 
times be detected by making the patient depress lus chm against the 
resistance of the e\ammers band, «hen it raaj be seen, bj lookin» 
at the skm under the dim, that the ptatysma does not contract on one 
side The affected musdes atrophy andmaygiveareactionofdi^enera 
tion In the course of a few da ys the lesi on may spread up to invohe 
^ ^o^a^tympani ncne Taste is then Jost on the affect«l side of 
t^e anterior two thirds of the tongue It is tested for as follows The 
patient ts gi\en a card on whiclT the words “Sweet. Salt Sour 
Bitter ” are wntten, and he is told to point to the word representing 
the sensation he expencoces when the test substance is applied to the 
tongue He must not withdraw Ins tongue mto his mouth until he has 
indicated the sensation Sugar.'Salt, eilnc acid and quinine arc employ ed 
as the test substances A small portion is applied m turn to the outer 
side of the anterior part of the tongue and gently rubbed in mth cotton 
wool If the inflammation spreads stiU further up the \ TI ne f>e abose 
level of the ju nctio n of tlie nene to the stapedius, there may be 
tmnito s and hyperacusiTto notes of liigh o^^o^f pitcli 

Differential Diagnosis There is usually no dj/Dcuh> in diagnosing 
a Bell s palsy , the distinctions between upper and lower motor neurone 
lesions described above, should be remembered In feao'ScspulO' 
humeral mjopathy, usually both sides of the face are affected and also 
other musdes of the body, which differentiates it from a double facial 
paralysis In facial hcmiatrophv there is wasting but not paralj-sis of 
the muscles of one side of the face. 

Course and Complications Tbe para1}'sis ma} disappear in a week 
or so, or persist for near!) 2 j ears '^Heco^ eiy usually is Urst apparent 
in the upper half of the face Subsequent twitching or contractures 
of the aUected muscles may occur, when tbe rccos cry is not complete 
Thus the ej e on the affected side may be narrow, or Uie comer of the 
mouth draivn outwards “ Crocodile tears ” xna> also be especleil m 
cases of incomplete rcco%cr5 \Mien the patient masticates and 
salivates tears flow from the e>e on Uie affected side as the result of 
stimulation of the lacnmal gland 

Prognosis The prognosis m Bell’s palsy depends upon the cause. 
In the usual tj'pe_due to fibrositis or p cnostitis there is rccoveo ^ 
about^^^^f cases The electrical reactions are of help in ginng a 
prognosis If the faradic and galvanic responses of the parahsed 
muscles are normal after 2 weeks rccov ery wil! be rapid a matter 
of a few weeks If there is no response to faradum and the galvanic 
response shows a reaction of degeneration, recovery will not occur for 
several montlis If no response obtained to faradism or to galvanism 
there is no likelihood of recovery If the paralisis is due to oUicr 
causes, such as a tumour, gumma or meningitis, the prognosis must » ar> 
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with the nature of the lesion and tlie possibility of removing it by 
appropriate treatment 

Treatment In the inflammatory tj^ie of case the patient should 
be kept in a warm room during the initial stages until all pam and 
tenderness have gone Heat should be applied locally o^ er the stj lo 
mastoid foramen, as by cataplasma kaolini or by fomentations The 
bowels should be opened duly, and a mixture given containing Pot 
lod 8gr (0 2G), sod saliejl 10 gr (0 6G), sod bicarb 20 gr {12G) 
syr aurant 20 m (12 ml ), aq ad 1 fl oz (80 ml ) 1 fl oz 

(30 ml ) t d s pc Cortisone has been recommended without definite 
evidence of its value Strips of strapping should he placed on the affected 
side of the face, one above and tlie other below the mouth, to prevent 
the mouth being drawn o\ er to the sound side After a u eck, massage 
should be gn cn doily to the orTccled muscles and later the muscles may 
be stimulated with a w eak faradtc current In all cases the Wassermann 
reaction should be determined, and, if positive, a course of anti syphilitic 
treatment should be gn en Some su^eons advise early operation, 
either by decompression of the descending portion of the nerve, or by 
placing m the facial canal a prepared nerve graft, obtained from a cuta 
neous nerve of the thigh (Dallancc Duel nerve graft) The insertion of 
tantalum wire or ribbon in the temporal fascia, to give seme support to 
the sagging eyelids and mouth, has caused improvement m some cases 
in which it has been tried Ilomolatcrvl stellate ganglion procaine 
hydrochloride block has also been reported on fav ourabl> 

Bilateral Facial Paralysis This may be congcnitnl, and there is 
often paralysis of the muscles supplied by the oculo motor nerves as 
well Other causes include double otitis media, basal gummatous 
meningitis, an aneurysm of the basilar artery, diphtheria, leprosy and 
alcoholic neuritis Both sides of the face are tlien expressionless 


The Vin Nerve 

(The Slato acottslic or Auditory A^me) 

Anatomy. The VIII nerve consists of a cochlear and a vestibular 
division The former is concerned vnth heoring, and the latter with 
equilibrium The cochlear nerve fibres arise from cells m the spiral 
ganglion situated in the central pillar of the cochlea their penphcral 
terminations ending in connection with the hair cells of the oigan of 
Corti Centrally the cochlear nerve passes to the brain through the 
internal acoustic meatus running below the VII nerve It enters the 
lower border of the pons on tlic lateral side of the inferior ccrel>ellar 
peduncle (rcstiform body) and terminates around cclLs of the dorsal 
nucleus and the v entral coclilcar nucleus A fresh relay of fibres con- 
ducts the impulses across the mid hnc m two strands, a dorsal or slnai 
acustica; and a v entral or corpus traperoidum These unite to form the 
lateral lemniscus Some of Uie fibres from the cochlear nuclei also run 
to the lateral lemniscus of the same side The htcral lemniscus ascends 
the mid brain and terminates in the lower auditory centres, the medial 
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geniculate bodj and the infcnor colliculus Tlic medial geniculate 
bcxlics arc connected bj commissural fibres A further rehj conve>s 
the impidscs through the posterior part of the mtcmal capsule to the 
higher auditory centres m the supenor temporal gjTus of Uic cerebral 
cortex 

The cells of origin of the testibular ncnc are m the ganglion whicli 
lies m the internal acoustic meatus Tlicir peripheral terminations arc 
m the semicircular canals and the otolith organs (the utricle and saccule) 
The fibres from the semicircular canals consc> sensations of raoicmcnt 
(kinetic impulses), whereas those from the otolith organs transmit 
sensations of position (static impulses) Ccntrallj the fibres pass with 
the coclilcar dmsion and enter the lower part of the pons between the 
inferior cerebellar peduncle and tlie oli\ e, terminating around the cells of 
the medial \ cstibular nucleus and Dcitcrs or thelatcral \ cstibular nueleiis. 
The upper part of the lateral vestibular nucleus constitutes the superior 
nucleus (see Fig 43) Tlie further course of the \ cstibular path is rather 
open to discussion Fibres pass from the lateral \ cstibular nuckus up llic 
pons and mid brain m the medial longitudinal bundle In this wn> 
connection is made with the nuclei of the oculo-motor nerses Urns 
establishing relationship between equilibrium and c>e mosements 
Impulses ore also earned downwards m tbc medial longitudinal bundle 
to connect with the XI nucleus end establish a relationship with 
equilibrium and head moaements Fibres also descend the (tpmnl 
medulla (cord) m the vestibulospinal tract, whcrcb> a connection is 
made between the sense of cqmtibnuro and the tone of skeletal muscles 
Some fibres of the \cstibular nerve run direct to the cerebellum bv the 
inferior cerebellar peduncle, and fibres also pass from the cerebellum 
in the inferior cerebellar peduncle to the latcml \ cstibular nucleus (see 
Fig 83) 

Lesions of the Vm Nerve. The Vni nerve maj be alfectcd b> 
tumours of the cerebellopontine angle pressing on or growing from the 
nerve itself, orb} basal meningitis due to sjqihihs or cerebrospinal fever 
Xeuntia may be due to toxins of typhoid or scarlet fev cr, to bjiiIuIis or 
to such substances as alcohol, tobacco, quinine or salicj latcs Atroph} 
may occur m tabes dorsahs or m disseminated sclerosis TIic nerve may 
be injured in a fracture of the base of tlic skull or by disease of the 
petrous 6onc fniTammnfron ma) affccC rtmoMtfmxfnt fsbj mrf Artrc 
or catarrh of the auditory tube It ron> be mv ol\ cil m a \ oscular lesion 
such as a Inanorrhagc or thrombosis and by a Icuktcmic infiltration 
Central lesions arc rare Deafness sometimes results from strepfom} cm 
injections A bilatcnl lesion of the superior temporal gvrus mnv cause 
deafness or word-deafness mnv result from an unihlernl lesion affecting 
the left superior temporal pTus In h}5tcna there mav be conipkte 
deafness 

Climcal Findings liCsions of tbc 1111 acncniay result m dcafrirsi 
tinnitus or vertigo Eeafnett maj be perceptive or coiductive In 
pcreeplirc deafness Uicre is interference with the perrej the meclianivm 
m the cochlea or vrith the transmission of the impulses to the cortex 
This mnj be due to a lesion of the inner car, of the \ III nerv t or of the 
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ram The characteristic fmdings m this type of dea&ess are loss of 
igh tone, as sho^ by the audiogram, a positue Rmne test (aerial 
onduction is better than bone conduction), subnormal absolute bone 
onduction, a negate e Vi eber test (the tuning fork placed on the vertex 
5 laterahsed to the sound or better ear) and a lowermg of the upper 
one limit 

In conductive deafness there is interference Tvith the passage of 
ound wai es to the inner car, the lesion being m the external meatus or 
iiddle ear The characteristic findings are a low tone loss, a negative 
bone test (bone conduction is better than aerial), a positive Weber test 
Ihe tuning fork placed on the vertex is laterahsed to the affected, or 
he worse ear if both are mvohcd) and the absolute bone conduction is 
ormal 

Tlic following tests should be carried out when examming a patient 
?ho complains of deafness 1 The external ear is examined for wax or 
other [orcign bodies 2 Ihe tympanic membrane is inspected for 
evidence of disease of the middle ear S Hearing is tested by whispered 
and con\crsation voice Alternate ears are tested, with one ear 
closed tightly, the distance being recorded 4 Rinnetcst A 512 cycles 
per second tunmg fork is placed vibrating on the mastoid process, and 
the meatus closed with a finger \Vhen the fork is no longer beard it is 
held dose to the meatus Normally vibration can be heard again for a 
short period This means that air conduction is greater thin bone 
conduction (Rinne positive) 5 Weber test The xibrating tunmg 
fork is placed on the vertex of the bead, and the patient is asked in 
which ear he hears the vibrations Normally they are heard equally 
in both ears and the patient hears tlicm in the centre of the head 
Further, if one ear is dosed, the vibrations appear louder on that side 
5 Absolute bone conduction The vibrating tuning fork is placed on 
the mastoid process, with the ear closed bj the finger MTicn the 
patient no longer hears the fork it is placed on the examiner's mastoid. 
With the ear dosed If the examiner hears it, the time is noted during 
which the sound persists 7 Loner tone limit I»ss is shown by 
failure to hear a vibrating fork of 24 cycles per second 8 High tone 
-lunU; .4 xifixma? Jvhmld hnar i\p to Jfi.0.00 qvcles j)cr second 

Any marked lowering indicates a pathological process in the inner ear 
It is best tested with a monochord 9 The audiogram 'Ihe audiometer 
IS an mstnimcnt m which the pure tones are produced elcctricallj, and 
these can be varied m pitch and intensity by dials on the instrument 
To test air conduction the ear phones arc applied to both ears and the 
ear not to be tested is cut out from the electrical circuit Bone con 
duction IS also tested, a single plastic receiver being applied over tlic 
mastoid process first on one car and then on Uie other The patient is 
tested against the different tioqncncjes and presses a button, which 
lights a lamp, directly he hears a sound Eight tones are produced with 
frequencies of 64 to 8 102 cyxilcs persceond, in octave steps These arc 
showTi along the top of the audiogram and correspond with the musical 
notations of C, c, ck c*, c®, c*, c*, c*, 2SC being the middle C of the piano 
Tlic intensity of each tone is increased until heard by the i>atient, and 
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then charted on an audiogram. In perceptn e deafness there is loss of 
high tone, m conducts e deafness loss of low tone The frequencies 
256, 512 and 1,024 are those of the ordinary speaking voice The 
average of these three readings, multiplied by 0 8, gn es the percentage 
hearing loss for the spoken \Qice Paracusxs moans that the patient 
hears best m a noise It is found espcciallj m otosclerosis 

Sudden deafness This may affect one or both ears, and is nlw ays a 
frightening experience for the patient, and often a difRcult diagnostic 
problem for the doctor The cause remains nnknoivn in about 50% 
of cases The following conditions should be considered, h'emorrhage 
into the labyrinth, tovie neuntis of the nen c, suppuratn e labjTin 
thitis, otitic herpes, mumps deafness (usually unilateral), allergic reac- 
tions, hysteria and malingering 

Ttnmtus annum The chief symptom complained of may be noises 
in the ear or head, vnth or without some degree of deafness This ma\ 
be due to general causes, such as anaimia, a high or low blood pressure 
or neurasthenia, or to local affections, especially to otosclerosis, chronic 
otitis media, bony overgrowth of the external meatus, wax m the cars, 
labyrinthine lesions or intracranial suppuration It may occur as an 
aura m epilepsy, or be produced by drugs, such as quinine and 
salicylates The noises may be continuous or intermittent, and of 
\arying character, often hissing or roaring, or at times higher pitched, 
or pulsating in correspondence with the heart beat In all coses n 
complete local examination should be mode by an otologist as well as 
a general examination of the patient by n physician 

Treatment This consists in local measures for relief of 
catarrh of the auditory tube, etc, nhich falls in the pro\mce of the 
specialist 

The Vestibular Nerve. Lesions of the scstibular nerve, or of its 
terminations in the semicircular canals and otolith organs, result 
in three mam symptoms * Vertigo, postural or kinetic deviation and 
nystagmus 

Vertigo. The patient who complams of vertigo may say that 
his own body appears to be moving, or that surrounding objects are 
movmg Vertigo may thus be called, perhaps incorrectly , subjectn e or 
objective 

Etiology. The common causes of vertigo include ox m the ears, 
otitis media, lab>Tuilhitis, alimentary disturbances, tram, car or sea 
sickness, migraine, cerebellar lesions, high blood pressure, ov cr smoking 
alcohol and epilepsy ■\ertigo may also be psychogenic associated 
with an anxiety state, ocular as when looking down from a height, or 
due to external oculo motor paralysis It is sometimes met with m 
brain stem lesions such as disseminated sclerosis, a tumour or a vascular 
disturbance A cjsticcrcus in the T\’ ventricle may also produce attacks 
of severe vertigo Vestibular vertigo results from irritative lesions of 
the ear affecting tlie semicircular canals Epidemic vertigo, viilh 
uncontrollable vomitmg, is also described TIusmav be a manifestation 
of influenza Streptomycin may cause giddiness from involvement of 
the vestibular nerve or its nucleus Helief may be obtained by icc-cold 
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■water bottles applied to the occipital region, and by the administration 
of dextrose 1 oz (80 G ) t » d by mouth 

Postural Deviation The patient may tend to fall towards the 
affected side m irritative vestibular lesions, when he stands with ej es 
closed and feet together 

Kinetic Deviation This is described later (see below) 

Nystagmus Irritative labyrinthine lesions produce spontaneous 
vestibular nystagmus to the opposite side , % e , the ey cs make a slow 
movement to the same side and a rapid twitcli back to the opposite 
side These movements are increased when the patient looks to the 
side of the nystagmus (» e , that in which the rapid mov ement occurs) 
Climcal Fmdings Certom tests are applied m suspected cases of 
labyrmthine lesions These include 1 The Rotaiion Test The patient 
IS placed m a special chair with a head rest, so that the bead is inclined 
forwards 80® to the vertical plane He is then rotated 10 times m 20 
seconds and the chair stopped Rotation is done m both directions, 
with a suitable interv ol betvv een On rotatmg to the right and stoppmg 
normally the slow component of the nystagmus, the tendency to fall and 
the past pomtmg (Birdny’s test) are to the left, the quick component 
of the nystagmus and the sensation of vertigo are to the right With 
rotation to the left the opposite results are found Diminished responses 
on rotation to one side indicate a lesion of the opposite labyrinth 

2 The Calorxe lesU The patient lies on a couch with the head 
tilted back 60® from the vertical plane The drum is first inspected to 
sec that it is not perforated and that the external acoustic meatus is free 
from wax and polypi A douche can, holding at least one pint (COO ml ) 
of water, is slung so that the bottom of the can is 2 feet {GO cm } above 
the head of the patient The water is delivered through a rubber tube 
connected with an ear nozzle with a bore of 4 mm Each ear is first 
tested with cold water at 80® F (30® C ) and the water is delivered into 
the external meatus for 40 seconds, using a stop watch The patient 
keeps his ey es fixed on a spot high up on the opposite wull A normal 
response shows a quick nystagmus to the opposite side The ears are 
next tested 110111 hot water at 111® F (42® C ) The nonnal response 
IS the qmck component of the nystagmus to the same side An absent 
or diminished response on one side indicates a lesion of that labyrinth 
Cold air may also be used as a stimulus, the air being blown through a 
metal tube cooled by a spray of ctliyl chlonde 

Irritative Vestihular Lesions These ore exemplified m M6ii^’s 
syndrome and in M^niire’s symptom complex Minitre'a eyndrome 
The disease, originally described by &I£ni6re, was due to an acute 
labj rmtlune lucmorrliage associated with acute purulent labyrmthitis, 
and was not tvpical of what we now call Mdnitre’s disease In some 
cases there is pressure on the auditory nerve caused by an aneurysm 
of the basilar artery , an abnormally large internal auditory artery, or 
bv a pontocerebellar angle tumour It is probable that onlv lesions 
affectmg the vestibular division of the ^TII nerve cause Mtfniires 
disease. Some authorities believe that it may be caused by faulty 
water or salt metabolism resulting m a water logged labyrinth or that the 
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hj drops of the endolymphatic labyrinth is m some cases an allergic 
manifestation *1116 patient, who is usuallj an adult is suddenly 
attacked \\ith se^erc \ertigo and fills There may be u prcliininirj 
phase of low pitched tinnitus \omiting may occur 

On Exavnnaiion The patient n, usually found Ij ing on the sound 
side, ifheattemptstotumonhisbocLorontheaffectedside \omiting 
IS induced The ey es show coarse ny'stagmoid movements to the affected 
side There may be momentary loss of consciousness Permanent 
deafness usually ensues Meniere's symptom complex This may be due 
to vascular spasm of the interna) auditory artery causing alteration in 
the tension of the endolymph or to otosclerosis The attacks resemble 
those of theMdni^re s syndrome but between the attacks there is no loss 
of hearing 

Treatment During an acute attack an injection of hyoscin hydro 
bromid 1/100 gr (0 6 mg } should be gi\cn Bchveen attacks %anous 
drugs may be tried Quimne sulphate m doses of J gr (IS mg ) t d s 
or phenobarbitone i gr (30 mg ) t d s may be admimstcri^ to dimmish 
the sensibility of the labyrinth In some cases rebcf is obtained by the 
administration of a salt poor diet (see p 480) with restriction of the 
fluid intake to 40 oz (1 2 litre) in the 24 hours Ammon chlond 0 5 C 
tablets, Otid inth meals should be given for 3 days out of e%cry five 
■Mersalyl 2 ml may also be injected intramuscularly once a week 
ravoumble results may also ensue from the use of hydrochlorothiazide 
and potassium chloride (see p 244) Avomme tab 25 mg t id, may 
be of value m some cases and m others mcotmic acid, tab 50 mg , 1 to 
3t 1 d , IS helpful Surgical treatmentcomistsmdnisionof Ihcnuditory 
nerve or of the vestibular branch alone, or labyrmthotomy Determma 
tion of the side affected is not always easy The tmmtos and deafness are 
usually more severe on one side and the caloric tests may indicate which 
labyrinth is at fault Vertigo is not always and tinnitus is rarclv 
relieved by the operation Surgery should only be advised if medical 
treatment fails 

Acute Vestibulitis This is due to acute inflammation of the cochlea 
and hbyrmtii There is tinnitus vertigo vomiting mid usunlK 
pyrexia and it often results in permanent deafness 

The I\ Nerve 

{TIte Glossopharyngeal Sene) 

Anatomy The IX nerve is both motor and sensory in function 
The motor fibres arise from the nucleus ambiguus m the medulla ob 
longata This nucleus is common to the IX and X nerv cs The nucleus 
ambiguus extends through the medulla oblongata from the level of the 
MU nerve above to the decussation of the lemniscus below The 
sensory fibres arise from cells in the superior (jugular) and infenor 
(petrosal) gangUa These ganglia lie on the nerve trunk in the jugular 
foramen The sensory fibres pass into the medulla oblongata and run 
down it as the tractus sohtarius the fibres ending at different levels 
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in the nucleus of the tractus sobtanus which adjoins the tract (see Fig 
44) Other ascendmg fibres enter the dorsal nucleus and pass up the 
medulla oblongata The further central course of the sensory fibres is 
not definitely known It will be remembered that tfie fibres of the 
ncr^nis mtermedius (of Wrisherg) also end m the tractus sohtanus (see 
p 300) The sensory and motor fibres of the IX nerve enter and lea\e 
the medulla oblongata in 5 or C strands on the postero-lateral surface 
between the oh\c and inferior cerebellar peduncle The nerve passes 
through the jugular foramen with the X nerve, but m a special sheath 
of dura mater It runs between the internal and external carotid arteries 
and then deep to the hyoglossus muscle to the pharynx. 

Sensory branches In the skull it receives a tjmpamc branch 
from the inferior ganghon, vvluch supplies the middle ear, the mastoid 
air cells and the auditorj tube It conveys taste sensation from the 
postenor third of the tongue and from taste buds on the soft palate, 
epiglottis and arytenoid cartilages It transmits common sensation 
from the back of the tongue, tonsil, part of the soft palate and the upper 
part of tlie pharj nx 

Motor Branches The DC nerve supplies motor fibres to the sty lo 
pharyngcus, and secretory fibres to Uie parotid gland The constrictors 
of the piiarynx arc probably supplied by the v agus 

Lesions of the IX Nerve Nuclear lesions may he due to such 
causes as a tumour, a gumina, syTingomycha, disseminated sclerosis, 
pohocncephahtis or thmnibosis of the posterior inferior cerebellar 
artery There is no defimte pathology of central lesions 

CUolcal Findings Motor Lesions It is probable that lower motor 
neurone lesions causing dysphagia are due to affections of the X nerve 
A lesion paralysing the stylophnryngeus muscle may cause some 
dysphagia as the larynx is not tlien drawn up on swallowing and food 
may enter the trachea 

Sensory Lertone Loss of Instc over the posterior third of the 
tongue, With anasthesm of the plutrynx and tonsillar region and loss of 
the pharyngeal reflex may result from involvement of the tractus 
sobtorms m the medulla oblongata 

Glossopharyngeal Neuralgia The patient is usually an adult over 
middle age who complains of pain, often agonising, on swallowing or 
talking, in the region of the pillars of the fauces on one side The 
pain may shoot to the car and disturb sleep Pressure on the tonsil 
on the affected side may produce a paroxysm of pam If the tympanic 
brancli alone is affected, there is dccp-scatctl pain in one ear which 
occurs m paroxysms, but is not aroused by swallowing 

Treatment There is usually no treatment available for nuclear 
lesions, unless due to syphilis GlossopharyTigenl neuralgia iliould be 
treated first witli a gclscmmm mixture, as for trigeminal ncumlgin 
The inlialation, while the patient lies down, of tnchlorethylcnc 15 m 
(1 ml ) t d s may afford relief This is put up os a stcrulc encased m 
eottouw ool and silk. It can be broken bctvrccn thcfingers and the v apour 
inhaled If this fails an operation should be considered Tlie glosso 
pharyngeal nerve may be Evaded intracraniallj, or it may be exposed 
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carotid sheath and gives off the recurrent laryngeal branch and carthae 
branches It enters the thorax, passing between the internal carotid 
and subclavian arteries on the side, and crossing in front of the 
subclavian artery on the right side It then tm\crses the superior and 
posterior mediastinal spaces In the thorax it gi% es rise to the pulmonary 
and oesophageal plexuses The lagus enters tlie abdomen through the 
oesophageal opening of the diaphragm, the left nerve being in front of 
and the right nerve behind the oesophagus It terminates in branches 
to the stomach and small intestine Motor Cihres ore supplied to the 
soft palate, the pharynx, Inrj-nx, oesophagus, stomach, small intestine 
trachea and bronchi The muscles of the palate, pharjmx and larjmx 
are probably supphed by the bulbar portion of the \I nerve The ner\ c 
supply of the laryngeal muscles is described on p 133 

becrctorj fibres are com eyed to the stomach small intestine and 
pancreas Inhibitory fibres are earned to the heart Sensoiy impulses 
pass bj the vagus from the skin of the pinna and cxtemnl acoustic 
meatus, and from the mucous membranes of the larynx, respiratory 
tract, oesophagus and stomacli 

Lesions of the X Nerve NucUar Les%ons may be due to progressive 
bulbar pals> , synngom} eba, encepbahtis lethargica, rabies, thrombosis, 
disseminated sclerosis, or sj-philis The time may ^ injured at various 
sites, such as (a) In Oie skull This may be due to basal meningitis, 
especially syphilitic, a tumour, an aneurysm of the vertebral artery, or 
a fractured base. (6) In the neck The lesion may be due to a wound, 
a tumour or to damage at an operation (e) In the tiiorax An 
aneurjsm, a mediastinal tumour, or enlarged IjTnpli nodes may compress 
thenene 

The V agus nerv e may be affected by neuritis, especially m diphtlieria 
Less often the neuritis is due to typhoid fever, influenza pneumonia, or 
to chemicals, such as alcohol or arsenic 

Clinical Findings (o) ImtaUve Letn>ns Irritation of the vagus 
m the mediastinum bj enlarged ly mph nodes or a tumour ma> cause an 
intractable cough somewhat resembling whooping cough Attacks of 
laryngeal spasm, as m the laryngeal crises of tabes, maj be due to 
central lesions Reflex laryngeal spasm abo occurs m such conditions 
ns larjmgismus stridulus Irrilalion of the vagus may abo cause 
hyperfesthesia of the posterior wall of the external acoustic meatus 
Touching the skin in tins area may provoke cough (the tragus sign) 
Some instances of spncca on slight exertion or of brad^ cardia mn> 
be due to vagal stimulation, and asthma is thought to be associated 
with undue imtabilitj of the broncho motor portion of tlie v agus nucleus 
Irritation of the pharyngeal fibres of the vagus maj account for the 
dysphagia in hydrophobia or m hjstena Similarly the gastric crises 
of tabes maj be due to imtation of tlie gastric branches of the v agus 

(6) Paralytic Lesnins Fani1>sis of the vagus nerve on one side 
results m anasthesia and paralj’sis of the palate and laiynx on the same 
side (the syndrome of AvcUis) The palatal pamlj-sis us detected bj 
inspecting the palate when the patient sa>s “ ah *’ The raphe of the 
palate and the uvula then deviate to the sound side Tlie oculo cardiac 
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reflex IS also usuaUy abolished on that side. This is tested by pressing 
on the eyeball with the eyehd closed ^tormally the pulse rate should 
slow by about 10 to 20 beats a minute TOth a vagal paralj sis this reflex 
slowmg may be absent "With bilateral lesions nlfecting tlie palate, 
there IS usually nasal regurgitation and a nasal voice With pharyngeal 
paralysis there is dysphagia and liquids often enter the larynx and 
provoke cough The effects of paralysis of the laryngeal branches of 
the vagus are described on p 134 


The XI Nerve 
{The Accessory Kerce) 

Anatomy The bulbar portion of this nerve has been described 
above under the X nerve, of whidi it constitutes a part The spinal 
portion IS motor m function, and arises from a column of cells m the 
lateral part of the anterior grey column of the spinal cord, from the first 
to the fifth cervical segments The nerve fibres emerge between the 
ventral and dorsal nerve roots and joining to form the XI nerve, ascend 
by the side of the cord in the subdural space to the foramen magnum 
It IS here joined by the bulbar portion of the nerve, which again shortly 
leaves it to pass to the vagus nerve just below the inferior ganghon 
The XI nerve leaves the skull through the jugular foramen with the X 
nerve, and passes between the internal carotid arteiy and the internal 
jugular vein It tlien runs backwards through the sternocleidomastoid 
muscle, leaving its posterior border at the lead of the junction of its 
upper and middle thirds It finally crosses the posterior triangle of the 
neck to the under surface of the trapezius muscle The XI nerve supplies 
the sternocleidomastoid and part of the trapezius muscles The trape* 
zius is supphed m its upper part b) the XI nerv e and to a lesser degree 
in its lower part, the central portion being innervated bj the sub- 
trapczial plexus from the 3rd and 4th cervical nerves 

Lesions of the XI Nene 1 Hudear^ as in progrcssi\e muscular 
atrophj, disseminated sclerosis synngomj elm or myelitis 2 At the 
base of the braw, the lesion being due to meningitis, aneuiysra of the 
vertebral artery, or a fractured base 3 In the neck Trauma by lifting 
hea \'5 weights or b) a uound Injurj during an opcmtion on Ijvnph 
nodes Cen icaj canes Xcuntis is not a common eau«c 

Clinical Fmdmgs Irritative lesions of the XI nerve or of its 
supranuclear connections may cause spasmodic torticollis Paralj'tic 
lesions The sternocleidomastoid or trapezius muscles maj be pamlv sed 
indmdually or together ith unilatcml stcmoclcidonnstoid paralj'sis 
the patient docs not notice anj weakness 

On Examination Xo deformi^ is visible, but if tlic patient is asVed 
to turn his head awaj from the affected side while the examiner s hand 
is held against his chin on tlie sound side, the sternocleidomastoid muscle 
docs not contract and stand out on the afTccted side If both stemo 
cleidomastoids arc paralysed the beail is inclined to fall backwards. 
AMicn the trapezius on one side is paralysed the patient notices difficultj 
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m raising the corresponding arm abo\e tlie honrontal, in shrugging the 
shoulder or m causing the scapula to approach the mid hne There is 
drooping of the shoulder on the alTccted side The scapula is m an 
abnormal position, being farther from the mid line and lower than 
normal, and rotated outwards The >ertebral border is prominent and 
runs from belon npnards and outwards , this W known as ‘ winging" 
of the scapula and is best seen when the arm is held fomards and belon 
the horizontal level 'tVhen the patient tries to slinig his shouldere 
or to approximate the scapuhE, the trapezius muscle can be seen 
and felt to remam uncontracted on one side If both trapezii are 
paratj’sed the head is mclmed to fall forwards Fibnllarj twitcUmgs 
may be seen m the paralysed muscles which also give a reaction of 
degeneration 

The XU Nerve 
^The Hi^pogtossai Nerre) 

Anatomy The nucleus of ongin issituatcd m the medulla oblongata, 
extending from the lev el of the hj^ioglossal triangle of tlie floor of the 
fourth V entncle above to the pyramidal decussation below (see Fig 44) 
The nen e fibres leav e the medulla oblongata bctvv cen the p}Tamjd and 
the ohv e in a senes vvluch unite to form three roots These join and tlie 
h>*poglossal nerv e leaves the skull tlirough the antenor condjlar foramen 
The nerve passes between the mtcmal carotid artery and the internal 
jugular vein, and forming connections with the first and second cervical 
nerves, reaches the floor of the mouth to supply the intrinsic and extrin 
sie muscles of the tongue 

Lesions of the XU Nerve. The lesions maj be 1 Supranuclear 
These are usuallj vascular, m tlie cerebral coftex or internal capsule 
2 Nudear Vanous lesions maj be found, such as those due to pro- 
gressive bulbar paraljsis, sjTingobulbia polioencephalitis, disseminated 
sclerosis thrombosis a gumma or a tumour 8 At the base of Qie 
hrcin The nerve roots raaj be nlfeclod by a tumour, bv raenmgitis 
an oncurjsra of the vertebral artery, or a fractured base 4 In the 
hypoglossal canal Periostitis may cause compression of the nerve. 5 In 
the neci Lnlaiged IvTuph nodes or canes of the first ccrvncal v crlcbra 
Chnlcal Fmdings 1 Upper lllotor Neurone Lesions Ihcrc is 
weakness and spasticity of the affected half of the tongue On pro 
trusion It deviates towards the paralvscd side There is usuallj 
hemiplegia of the same side of the bodj 

2 Lozeer Motor Iteurone Lesions Nuclear lesions are often bilateral 
as in progressive bulbar palsj There is diflicultj m chewing and 
swallowing and m spcccli The lips and palate arc often afTcctcd os well 
The lesion maj inv oUc one or otlier corticospinal tmet, with hemiplcgii 
Tlie tongue lies flaccid and shnrclled on the floor of the mouth 

U tt/i UnilaUral Lesions The attcclcd half of the tongue is small 
aud shrivelled On protrusion the tongue devnates to the weakened 
side Fibnllary contractions maj be seen on the affected side of the 
tongue, and a reaction of degeneration maj be present. Speecli is not 
usuallj affcctcvl 
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SYPHILIS OF THE NERVOUS SYSTEM 

Introductory. The incidence of neuro-sj'philis hns fallen considerabh 
during the last 20 years or so Syphilitic lesions of the central ner\ous 
system are usually dnidcd into two groups, mcnmgo-a ascular (inter 
stitial) and parenchymatous The former includes such chnieal 
conditions as meningitis, meningoencephalitis, meningo my chtis, 
cerebral and spinal gumma, cerebral syphilis and spinal syTihihs, and the 
latter group embraces general paralysis of the insane and tabes dorsali's 
The distinction is, houeaer, somcwliat artiAcial, ns the primara cerebral 
lesion m either case is maanably an arteritis or a Ivmphangitis Thus 
the meninges and vessels are affected predominantly m mcningo- 
\ascular syphilis, but in general paralysis of the insane and m tabes 
lesions can be demonstrated at autopsy m the vessels and meninges, 
and during life the cerebrospinal fluid shows a meningeal reaction 
(increase of cells, etc ) 

The nervous system is beheved to be infected during the primary or 
secondary stages of sy'phdis m cases which subsequently develop 
neuro syTihihs, ulUiough not every case so infected shows signs later 
of neuro syphilis Actually there is evidence of infection of the nervous 
sy stem m many coses of syphilis during the primary and secondary 
stages Thus there may be headache, giddiness nnd some disturbnnee 
of V ision The cerebrospinal fluid shows on increase of cells, up to 100 
per c mm , globulin may be present, and tirponcmes found m the fluid 
The Wossermann reaction is also at times positive in tlic fluid before it 
IS so in the blood, and a luetic curve is obtained with Lange’s test (see 
I ig 20) In the majority of cases these changes arc transitory , but the 
treponemes may he dormant nnd after 4 or 5 years another meningeal 
reaction occur, with chnical cv idcnce of ncuro-sy philis 

Menlngo-vascular Syphilis 

The lesions may affect cliicfiy the bram or the spinal rneilulla (coni) 
Cerebral Syphilis 

Pathology The meninges may becliiefly affected, the pia arachnoid 
being involved in a gummatous infiltration The base of the brain Is 
a favourite site, nnd various cranial nerves may be affected In other 
cases the lesion is cortical Small or large gummata form and compress 
the underlying brain substance. The vascular changes consist of 
endarteritis obliterans, whereby the blood supply is cut off from portions 
of the brain with consequent softening, lijemorrhuge*, or the formation 
of cy sts 

Clinical Findings Tlie patient may give a history of syphilitic 
infection 4 or 5 yenrs previously. He complains of headache, which 
IS often worse at night, the memorv detenorates, and transient parcscs 
of the Imibs or double vision may occur. 

in cortical mcningi/w there may be epileptiform convulsions 
affecting one or more limbs, and durug the attacks the patient may 
or may not lose consaousness 
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In basal meningitis various cramal nerve lesions can be detected, 
such as optic neuritis, unequal, irregular or fixed pupils, ptosis, weakness 
of the external ocular muscles, pains m the face, deafness weakness of 
one side of the tongue or unilateral vocal cord paralj sis 

A cerebral gumma gives rise to the signs of a cerebral tumour, there 
IS optic neuntis and often ^omltmg, with headache 

Si/phiUtic dementia may occur in meningo > oscular syphilis, the 
symptoms closely resemble those of general paralysis, but there is 
usually evidence of some cranial ner\e lesion 

Spinal Syphilis 

Pathology The dura may be much thickened, especially in the 
cervical region, giving nse to pachjTneningilis cemcalis hypertrophica 
There is usually compression of the cervical neiv e roots In other coses 
there is a gummatous infiltration of the pia arachnoid, especially in the 
thoracic region Tlie pin becomes odherent to the cord and the vascular 
supply of the spinal medulla (cord) is interfered with A condition of 
memngo myelitis then results Thrombosis or a hxmorrhage in the 
spinal medulla (cord) will give nse to acute syphilitic myelitis A 
gumma may also form, with symptoms of a spinal medullo (cord) 
tumour 

CUrUcal Findings Paehi/mentngtUs Cemcalts Ilypertrophiea The 
patient complains of severe pains in the neck and upper part of the back 
and arms, with weakness of the arm muscles 

On Examination There is wasting of the arm muscles, with 
dimmution of the deep reilexes and some loss of cutaneous sensation 
Chrome Memngo myelitis The patient complains of pam m the 
back, usually m the thoracic region, with weakness and numbness of 
the legs and often loss of sphincter control 

On Examination Signs of a lesion of the spinal medulla (cord) in 
the thoracic region are found Tlius there is weakness of the legs or 
paraplegia, with spasticity of the leg muscles and increase of the deep 
reflexes Tlie pHntar responses ore extensor The abdominal reflexes 
are lost below the site of the lesion There is some diminution of sensa 
tion or anaesthesia over the legs and lower half of the body below the 
lesion The disease runs a course usually lasting a few months, when 
with suitable treatment, recoscrv may gradually take place 

Erb's SyphtUUc Paralysis This usually develops msidiouslv ses oral 
y ears after infection , there is spasticity of the legs w ithout marked 
changes of sensation 

Acute Transverse Myelitis The patient is suddenly taken ill willi 
weakness or paralysis of the legs and loss of sphincter control The 
signs closely resemble those described above for mcningo*myclttis but 
the paralysis is usually of a flaccid tyjie in the early stages, with loss of 
deep reflexes and of the plantar response Later a spastic iximlysis may 
ensue with exaggerated tendon reflexes and extensor plantar responses 
A zone of liy^pencsthesia is usually found running round the body at 
the skm le\el corresponding with the site of the lesion in the spinal 
medulla (cord) In both these %ancties there is often cndcncc of some 
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mtrncranial imolvcmcnt, such as headache, giddiness and weakness of 
the external ocular muscles 

Differential Diagnosis The effects produced by memngo»s ascular 
sj^ihihs ma}, and often do, closclj simuUte mans discascsofthenervous 
sj'stcm, such as cpilepsj, Jacksonian cpilepsj, a ccrebml tumour, 
meningitis due to other causes, general paraljsis, tabo-parcsis, dis 
semmaled sclerosis, progressi\e muscular atrophy etc. The presence 
of cranial nerve palsies is always suggestiee of a sjphilitic infection 
The diagnosis is established by the results of tlie c.xammation of the 
blood and of the cerebrospinal fluid Tlie blood ^^nsscrmann reaction 
IS nearly nlnajs posituc and the ccrcbrospunl fluid shows a positi\c 
W assermnnn reaction, increase of cells the presence of globulin and 
often a meningitic cune {sec Fig 2C) 

Prognosis This is most hopeful when the lesions arc menmgcnl 
rather than rascular 

Treatment Penicillin is now the sheet anchor of treatment, bismuth 
and malaria arc seldom used Tlie first injection should be small 1 500 
units of crystalbne penicillin intramuscularly 1 1 d to avoid provoking 
a Jarish Hcrxhcimcr focal reaction (see p COO) Subsequently the dose 
IS increased to CO 000 units cverj 3 hours for 21 hours then to 100 000 
units ev cr> 3 hours for 24 hours, and then to 500 000 units of crj’staUme 
penicillm, or COO 000 units of procaine penicillin cv crj 12 hours for 10 
to 12 davs The penicillin eradicates the trcponcmes from the cerebral 
nervous system, but to deal with the inflammatorj products it is 
customarj to give an iodide and mercury murture dunng the penicillin 
treatment, and for 3 to i weeks after The muxture contains Pot lod 
10 gr (OCG) hq hjdmrg perchlor 30 m (2 ml) liq arsenical 2 m 
(0 12 ml ) aq cblorof ad J 11 or (15 ml ) } fl or (15 ml ) ex aq 

t d s p c A lumbar puncture should be performed after 3 montlu If 
there arc more than 4 IjTnphocj tes per c.min a second course of penicillin 
is given If the cell count rcmims below 4 JjTnphocjtcs for C monihv, 
it IS not hkelj to rise ogam In eases of primarj optic otrophj with 
progrcssiv c loss of vnsion it is customarj to giv e also a course of malann 
fever treatment Tlie patient is infected with benign tertian milnna 
This can be done either bj the bile of an infected mosquito, or b) the 
intramuscular injection, between the scapulT? of 5 ml of citnted 
blood taken from a patient suffering from nnHnn After alxait 
7 to 10 da>*s if the infection takes the patient develops an attack of 
malaria, lie is allowed to suffer about 8 such attacks and quinine or 
Alcbnnc is then given to abort the course of the malaria 

Parenchjmatous Sj’phllU 

This includes tabes dorsalis and general pan!} sis of the insane 

Tabes Dorsalis 
{Locomotor Atctia) 

DcIlniUon A disease ebaracterised In pains nllcralionofiensalion- 
hv^iotonus, inco^nl nation, lossof deep reflexes and troplncft iilvueerol 
charges 
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Ehologj Tabes dorsalis is caused bv infection with the Treponema 
paUidum The infection is generallj acquired in adult life, in ]u\enile 
tabes the disease is congenital or rarely due to an accidental infection of 
the child Only about 1 to 5% of those infected with sj'philis deielop 
tabes Predisposing causes • 1 Age Between 20 and 50 j ears 2 Sex 
Alalcs predominate except in juvenile tabes An injury appears m some 
cases to light up the disease 

Pathology In the majority of cases of syphilis there is infection 
of the central nervous system dunng the secondary stage The infcc 
tion may die out or he dormant, and after several jears the trcponcmes 
may gi\ e rise to lesions of the dorsal ner\ e roots of the spiml medulla 
(cord), usually in the lumbo sacral region The lesion is essentially a 
fibroblastic infiltration of the sheath of the dorsal nerve roots, which 
spreads mto the nerve, and in whicli treponcmes are demonstrable 
The exogenous nerve fibres, whose cells of ongm are situated in the 
spmal ganglia, are tlius affected and degenerate The fibres con\ eynng 
sensations of pain, touch and temperature end in the substantia gelatino 
sa on entering the spmal medulla (cord), and a fresh relay carries the 
impulses up m the spinothalamic tracts The latter tracts do not 
degenerate (except m advanced cases), as they are composed of endo 
genous fibres, although their impulses are affected owing to interference 
u ith the exogenous fibres m the dorsal roots Sclerosis of the posterior 
columns results from the o%ergrowth of the ncuroghol tissue In 
cenical tabes the changes are most marked in the upper part of the 
spmal medulla (cord) The I and II cranial nerves may be affected by 
a perivascular infiltration unth lymphocytes and plasma cells Less 
frequently the V, VUI, X and MI nerves arc mvoh ed by a fibroblastic 
infiltration Degeneration of the coibciilo nuclear fibres m the mid brain 
connectmg the higher ^^sual centres m the superior colliculi with the 
III nucleus is thought to gi% e nse to the Argyll Bobertson pupib (see 
Fig 35) Altcmatncly, it has been suggested that the ciliary ganglion 
IS affected, the fibres which cause accommodation being thought to 
traxel to the ciliary body without passing through the ciliary ganglion 
and so thev are not ina ol\ cd Tlie bones may be rarefied, and the joints 
show atrophic or by pcrtrophic bony changes with fluid formation in the 
synovial membrane (Charcots joints, sec p VlV) In some cases ttic 
a cntral roots of the spinal medulla (cord) show degcneraln c changes 

Climcal Findings The patient is usually an adult male, uho may, 
or may not gi\c a history of svphilitic infection some years previousK 
He may complain first of an Bbnormalit\ in micturition, su ch a s delay in 
beginning, or less often of frequency or incontinence Im potence mn^ 
also be an early symptom In other cases pains liavc been not i ced , 
cither prolonged muscular ones, sibich are probably described as rheti 
matic, or sliarp agonising lightning ” pains, occurring in attacks of 
sharp stabs These are oftcn Teirnciir IhcJateral side of the knee, in the 
calf, heel or foot, or the pains may run up and down the leg In otlicr 
cases the first symptom is dim nes s of a ision or transient diplopia, or there 
may be complaints of dilllculty in wnlkiiTg, ih^foot appearing to catch 
in the ground, or unsteadiness may be noted, especially in the dark or 
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when the eyes are cIose<I as ui washing the face Numbness tinglmg 
or sensations of cold ma> be felt in the legs or trunk, or a sense of con 
striction or pain around the trunk, often at the lc^cI of the upper 
part of the abdomen (girdle sensation) Various tabetic crises ma\ 
cause distress Very acute pam may occur m the epigastrum vilh 
nausea, vomiting and faintness or esen hxmitcmesis (gastric crises) 
Intestinal crises are characterised by attacks of diarrhai rectal crises 
bj tenesmus, vesical and renal crises by suprapubic pain and frequenc>, 
urethral crises by pam m the urethni, nasal crises bj sneezing and 
laryngeal or bronchial crises by dyspncea and cough Pnccordial |jain 
may occur with cardiac crises 

On Examtnation The physical signs found in an early case are very 
\ enable and few cases pass through clearly defined pre-ataxic, ataxic 
and paralytic stages The ankle jerks are lost early ■^Tcas’bf altered 
rataneous sensation may be~3et ect^ such as patches of anaisthesia to 
the pm^pnek, light touch or temperature, especially o\er the tibuc, the 
penneum, the inner side of the arms the tip of the nose or on the chest 
from the level of the second costal cartihgc to the xiphoid process 
There may be definite delay m appreciating painful stimuli Ilvpcr 
iGSthesia to light touch may be present especially o\ er the trunk TIic 
bone_yibratioa,sense may be lost m the feet or legs Tlie pupils maj 
show the Argyll Robertson sTgn,”b'eingjmalI ancTthc reacti on to light 
being lost, whil e that to accom modatmnfcrsists The pupils moj be 
irfe^lar, unequal and pm point in size Ata xia may be demonstrated 
by asking the patient to stand with his feet and toes together and c\es 
shut The patient may sway or fall (Romberg’s sign) and should be 
carefully watched during the test In a less adv anced stage he is unable 
to stand on one foot with his ejes shut, or to walk along a hnc with his 
eyes open placmg one fool m front of the other In cen ical tabes the 
arms are chiefly affected and the patient cannot toucli the tip of his 
nose with one finger, with his eyes dosed Pressure over the tendo 
calcaneus (AchiUis) Abadie s sign or oicr the ulnar nene (Bicmacki s 
sign) may not Cause pam Optic ntrophi maj bcanearlv sign the discs 
being pearly white The lateral rectus muscles ma\ be n cak so tint 
there is strabismus or diplopia and weakness of the Icialor pnlpebrT 
supenoris may result m ptosis Tlie tone of the leg muscles maa be 
mueb dimmisbed and the join\ ’ngtemerAs Vici to WaA. \\(t Vrnre fan Vit 
bj-perextended and the hip hyperilexcd Trophic changes such as a 
perforating ulcer on the sole of the foot, or painless swellings of joints 
may occur The latter constitute Charoot s arthropathy large joints 
such as the knee hip, ankle, elbow or shoulder, are usualU affected 
The N ray of the joints may show atrophy or some hypertrophj of bone 
Later the patient may become a erj ataxic, standing on a wide base and 
requinng two sticks to walk, nod often throwmg up the legs and 
bringing them down in a stamping manner, heel first S*ill Inter he 
ma> become parals’sed and bed ndden The blood The M assermann 
reaction is positive in about 70% of earlv cases The cerebrospinal 
fluid Changes arc found early in the disease and are of great diagnostic 
importance The assermann reaction is positive in about 70 to OO', 
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of early cases The colloidal gold cur\e (Lange’s test) gives a luetic 
response (see Fig 26) in about 85% of cases This is not diagnostic of 
tabes, but differs from the paretic curve The cells are increased to 
about 80 per c mm , there bemg a pleoi^'tosis m nearly 100% of cases 
Globului is present (Nonne Apelt lest) m about 90% of cases In a few 
active cases the spinal fluid is normal 

Differential Diagnosis As the most hopeful results arc to be 
expected if treatment is applied earl^, the diagnosis should not be 
delated until the disease is flrmly estabhshed as shown by absent 
knee jerks, an Argyll llobertson pupil and marked ataxia In the 
early stages peripheral neuritis due to diabetes melhtus or alcohol maj 
be mistaken for tabes The unne should be tested for sugar m every case 
The pains in the limbs may be considered to be rheumatic The gastric 
crises closely simulate an acute abdominal lesion and if other signs 
of tabes are not looked for, an imnecessary operation may be per 
formed A condition resembling the Argyll Robertson pupil may also 
be met with in encephalitis letliargica, and in alcoholic neuritis, but 
the pupils here are oRcn neither small nor irregular and the reaction to 
accommodation is also defective 

The tonic pupil with absent tendon reflexes was first described b> 
'Marl us in 1005 In 1031 Adie drew attention to this condition, and it 
IS often known as the Adie s^mdrome Tbe pupil change is unilateral 
in about 80% of cases, women ore more frequently afi'ected than men 
tbe onset being generally m tbe third decade The reaction to light is 
usuall) completely absent, although if tbe patient is kept m a dark 
room a sluggish reaction can sometimes be obtained The contraction 
of the pupil on accommodation is often somewhat sluggish, but the 
pupil becomes smaller than docs the pupil in the other eje After 
relaxation of the accommodation effort, rc-dilatation is often slow, the 
jiupil taking sev eral minutes to attam its origma] size Markus further 
showed that the pupil reacts to accommodation and not to con\ crgencc 
The ankle jerks knee jerks and the arm jerks arc absent in man} cases 
The cause is unknown 

DifllcuU} m walking nu} occur m disseminated sclerosis, but here 
the plantar response is extensor and this also applies to Friedreich s 
ataxia In cerebellar ataxia there is usually njstagrous, and the ataxy 
is not increased when the e}es ore shut S}'philitic memngo m}ehtis 
mn} closely simulate tabes, but the course is usuall} more acute 

Course and CompUcatlons Tlie course is very variable, and the 
disease may be arrested at an> stage, whereas an acute mtercuircnt 
illness may accelerate its progress In the elderly it tends to run a 
benign course Optic atrophy usually means that tlie patient will be 
blind in a few } ears Complications include cystitis and pyelonephnlis 
Dislocation of the bip ma) result from atrophy of the head of the femur 
General poralj sis of the insane sometimes occurs as a Complication- 

Prognosis, Ihis is very variable Death may rapidly ensue, the 
patient wasting and becoming bedridden, or developing some com 
plication, sucli as an intercurrcnt disease or mfecliou of the imnory 
tract In other cases the disease is arrested for long periods 
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Treatment, A prelimmarj period of rest m bed for a few weeks is 
always of value A course of treatment similar to that described on 
p 412 for meningo vascular syphilis should be given Ata-^ia can be 
improved by ha\nng the soles of the shoes weighted, and the patient can 
be trained to regulate his movements bv means of his eyes, bj Fracnkel i 
exercises The patient practises placing his feet in certain iwsitions and 
on certain marks, both when he is lying and on standing l\lien the 
disease is arrested or “ burned out ” the cerebrospinal fluid usually 
shows an absence of globulin, and no colloidal gold cun e, and the cel! 
count IS low , the Wassermann reaction is usually negative Gastric 
crises may be treated by the subcutaneous mjection of 1 ml of inject 
adrenahne (B P ) 1 in 1,000 If rehef is not obtained an intravenous 
injection of 5 ml of 10% calcium gluconate or of atropin sulph 1/100 
gr (0 6 mg ) may prove successful LaryTigcal crises can generally be 
rebeved by an mlialation of 5 m (0 0 ml ) of amyl nitntc Tor the 
“lightning” pains phenazone 10 gr (06G)may begiven Careshoiild 
always be taken to see that no residual unne is left in the bladder If 
so, It should be removed daily by catheter If the unne is alkaline it is 
advisable to giv e aad sodium phosphate CO gr (3 0 G ) at night to 
render it neid ^Vhen there is hesitancy in imctuntion, tne nuc vom 
10 to 15 m (0 6 to 1 ml ) t d s is of value A Charcot’s joint should he 
kept at rest m a splmt 

General Paralysis of the Insane 
(Dementia Paralyixca) 

Defimtion A disease characterised by progressive deterioration 
of the mind, with paralysis 

Etiology Dementia paralytica is caused bv infection with the 
Treponema palhdum The infection is usimllv nejutred but con^'ciiitnl 
syphilis may give rise to juvenile general paralysis PreJitpo^vis 
causes ’ 1 Age Usually bctvrecn SO and 50 y cars 2 Sex Males 
predominate Mental worry or brain work may also predispose 

Pathology The body generally is wasted at autopsy The skull 
cap is thickened The dura mater is dense and hxmorrhagic 
pachymeningitis may be present. The arachnoid is thickcnetJ and the 
pia mater is adherent at places to the brain, so that on stripping it off. 
small portions of brain are removed with it. The brain is atrophied, 
the left hemisphere being more affected than the right in right handed 
people Thegynare flat andihesulci wide but shallow The ventricles 
arc dilated and the ependyma lining the floor of the fourth vcntncle is 
granular and rough {langue du chai) The amount of cerebrospinal 
fluid 13 increased The grey matter is seen on section to be diminished 
Microscopically treponemes may be found, especiallyin the frontal poles 
Tiiccortical pyramidal cells are degenerated There is a cortical penvas 
cular infiltration with lyTnphocyles and plasma cells, especially m the 
frontal lobes and to a lesser degree ui the mid brain and cerebellum 
The neuroghal cells are proliferated SyphihUc lesioas in other parts of 
the body are not often foimd 
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Clinical Findings A history of syphilitic infection about 10 or 15 
years previously may or may not be obtainable In the early stages 
the patient may complain of headache or of a sensation of oppression 
on the top of the head, A\ith insomnia Those who know the patient best 
n ill first detect alteration m his character, such as lack of attention to 
details, failing meraoiy, passion, emotion, deterioration of judgment 
and intellect, carelessness in habits or m dress, and possibly laxity of 
morals Various delusions may occur, such as those of grandeur, 
wealth, excessive health, accomplishments, or marked depression 
Epileptiform con\’ulsion3 may occur or congestive attacks of an 
apoplectic type followed by hemiplegia or monoplegia, which gradually 
pass off 

On Examination The pupils are usually unequal and irregular, 
and they often show the Argyll Robertson condition, reacting to 
accommodation but not to light Tremors ore seen m the lips and 
tongue Tiie tone of the facial muscles diminishes, so that wrinkles 
disappear Tremors may also be seen m the hands The speech is 
altered so that it is hesitating or slurred, and consonants such as tlie 
linguals and dentals are indistinct If the patient is asked to write, 
the words are shaky and certain syllables are omitted Gradual!) tlic 
gait becomes unsteady and the legs are weak The tendon reflexes are 
exaggerated in the early stages, but later the knee jerks and ankle jerks 
may be lost The plantar response is usually flexor, but later it may 
become extensor. At this stage there is a spastic paresis of the legs 
and the sphincter control of the bladder and rectum may be lost In 
the terminal stage the patient is bed ridden end trophic clianges, such 
as bedsores, are likely to dev elop Some degree of optic atropJiy is 
not uncommon The blood The Wossermann reaction is positive m 
nearly 100% of cases The cerebrospinal fluid The fluid is clear 
The pressure is slightly mcreased The cells ere increased to about 
50 to 100 lymphocytes per c mm Large mononuclears or plasma cells 
mav also be present The NonneApelt test for globulin is positive 
The Lange colloidal gold test gives a tjpical paretic curve (see Fig 20) 
The IVassermanii reaction is positive in about 05 to 100% of cases 

Differential Diagnosis In the early stages general paralysis maj 
be mistaken for a functional disorder of the nervous sj stem, such as 
neurasthenia Cerebral syphilis is characterised by involvement of 
certain of tlie cranial motor nerves In clironic alcoholic dementia 
the pupils ma> not react to light and tlicre are marked tremors, but 
the exammation of the cerebrospinal fluid serv es to differentiate A 
frontal lobe tumour of the brain may also cause difllculty m vliagnosis, 
but usually signs of increased intracranial pressure develop, such as 
optic neuritis or vomiting, and the cerebrospinal fluid docs not show 
the changes cbamcterLStic of general paraljsis 

Course and Complications. The course m an untreated ease is 
progressive, but remissions may occur In some instances signs of 
tabes also develop, tbe disease tlicn bemg known as tabo-parcsis 

Prognosis If untreated, death usually takes place witliin 4 )ears 
of diagnosis If the disease is arrested by treatment m tlie earlv stages. 
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the patient may be restored to health so that he is able to resume his 
work. If arrest occurs in the later stages, the patient cJoseh resembles 
an animal with a verj low grade intellect , speech is dilTicult to under- 
stand, he IS childish and very emotional and retjuires constant nttenhon 

Treatment The results of penicillin treatment arc belter than 
those obtained with malaria The dosage of penicillin is as described 
for mcningo vascular sj-pluhs (see p tl2) 

DISEASES OF THE MOTOR NEURONES 
Motor Neurone Disease 

Introductory. A group of diseases is mcluded under this heading, 
such as Progressive ophthalmoplegia, progressive bulbar paralysis, 
progressiv e muscul^ atrophy, amj otrophic lateral sclerosis, and pHmarj 
lateral sclerosis. In all of them the lesion consists of a chronic degenera 
tion of the cells of the lower motor neurones situated in the pons, medulla 
oblongata or spinal medulla (cord), with changes of v arjnng degree in the 
upper motor neurones (corticospinal and corticonuclear tracts) Tliere 
15 an atrophic paralj sis, the degree of spasliatj present depending upon 
the extent of the lesion in the upper motor neurones Tins is most 
marked m amyotrophic lateral sclerosis and m primary lateral sclerosis 

Progressive Ophthalmoplegia 

DefinlUoQ A disease characterised by paralysis of the extcniat 
oculo-motor muscles, due to degeneration of the’ nuclei of Uieir lower 
motor neurones 

Etiology. The disease is often associated witli sj'philis'' It may 
occur in tabes dorsalis, or in general paraly siS of the insane, or os a 
manifestation of progressive muscular atrophy . 

Pathology. Degeneration occurs m the nuclei of the HI, an d 
VI cranial nerves 

Clmical Findings The disease usually has an insidious onset, the 
patient complaining of diplopia. ^ 

On Examtnaiton * There is often bilateral ptosis, and weakness or 
paralysis of various externa! ocular muscles is found Later other 
bulbar nuclei are usually affected, death occurring os in progressive 
bulbar paralysis 

Progressive Bolhar Paralysis 
{Labia-glotschpkarjftigeal PaToiym) 

Definition. A disease characterised by wasting of tlie muscles of 
the tongue, lips, palate and pharynx, due to descncration of the cells 
of origin of the lower motor neurones which supply them 

Etiology. The cause is unknown. Predisposing causes: 1. Age. 
Usually over 50 2. Sex Slates predominate slightly . 

Pathology. There is atrophy of motor cells of certain cran^ nerv cs, 
especially the^, XI a nd XII, and less often the V, Vlljind IX There 
IS usually some degeneration of the corticomma l tracts The wasting u 
seen m the muscles of tHe~tbngue, ^ musd's 



PROGJIESSIVE BXJLBAR PARALYSIS 410 

connected with the hyoid bone and the mandible. The pharyngeal 
laryngeal and oesophageal muscles are only slightly affected 

Clinical Findings The patient first experiences dilTiculty in speech, 
especially m pronouncing consonants, such os Imguals and labials, 
later disturbance of swallowing such as nasal regurgitation may occur, 
or if the epiglottis is affected swallowing will provoke coughing attacks 
?»Iastication may also be affected 

On Exarntnaiion When the disease is developed the sufferer from 
chronic bulbar paralysis is a pitiable object , the loirer jaw hangs down 
saliva dribbles from the mouth, and speech consists of an indistinct 
mumble The upper port of the face offers a surpnsing contrast being 
practically unaffected The cranial naves I, II III, IV, \ I and VIII 
are normal V motor, there is weakness of the muscles of mastication 
and of those attached to the hyoid bone V sensory, normal VII 
weakness and wasting of the bp muscles , the patient cannot whistle 
The orbicularis ocuh is only slightly affected IX \ and XI {accessory 
part) weakness of the palate is present and the \ocal cord adductors 
may be affected XU wasting and paralysis of the intrinsic muscles of 
the tongue Tlie tongue is shn\efled and ^vTmkled and lies paralysed 
on the floor of the mouth Tibnllary twitching is marked in the early 
stages If the corticospinal tracts are olso involved, the knee jerks ore 
exaggerated The affected muscles arc atonic, there is no jaw jerk, and 
the reaction of degeneration is present 

VontUes A tonic atrophic variety of bulbar paralysis is described, 
m which there is a combination of an upper and lower motor neurone 
lesion The tongue is paralysed but is smaller and firmer tlian normal 
A jaw jerk is present 

Sjiastie Bulbar Paralysis (pseudo bulbar paralysis) This results 
from a bilateral lesion of the upper motor neurones in the brain usually 
in the internal capsule There is often a history of a prev lous attack 
of hemiplegia The paralysed muscles are spastic, the tongue is 
smooth small and firm There is no reaction of degeneration and a 
jaw jerk IS present 

Differential Diagnosis Tumours, vascular lesions or polio 
encephalitis of the mid brain may give rise to a rapidly developing 
bulbar palsy Tlierc are often sensory changes and the corticospinal 
tracts may be involved, causing spastic lesions of the arms or legs 
In myasthenia grovas there is no atrophy of muscles ptosis is frequently 
present and the muscles give the myasthenic reaction (sec p CJ2) 
Diphtheria may cause a transitory bulbar paralysis Basal syphililic 
meningitis or a fusiform atheromatous dilatation of one vertebral 
artery may result in an iimlateraJ bulbar palsv 

Course and Complications The course is steadily progressive 
Complications include inhalation bronchopneumomn, or cardiac and 
respiratory failure. 

Prognosis Death usually occurs within two years from the onset 
Treatment No cure is known Care should be taken in feeding 
semi-solids are most suitable but in some cases report must be made to 
nasal feeding 


It— 



420 


THE NEItVOVS SYSTEM 


Progressive Muscular Atrophy 
{Progresswe Sptnal Muscular Alrcphy) 

Definition A disease characterised by wasting of spinal muscles, 
due to degeneration of the cells of origin of their lower motor neurones 
Etiology. The cause is not known In some cases there is ev idence 
of syphihs, as shown by a positive blood IVassermann reaction 
Predisponng causes ' 1 Age. Usually between 25 and 40 years, but 
It may begm considerably earlier, as at 12 years, or later, as at over 
70 years 2 Sex JIales predominate 

Pathology. In the xnajonty of cases the lesion is situated m the 
cervical region of the spi nal medulla (cord), but any level may bealTccted 
The spinal medulla (cord) lesion i^ d egenerat ion of thcjintcnor horn 
cells, with or without degeneration of t he extra medulla ry ve ntral nerve 
roots In addition, there is always "some cvndence pathologically of 
degeneration of the corticospinal tracts, and of the afferent postenor and 
anterior spinocerebeUai tracts The muscles alTected show wasting of the 
fibres, healthy fibres often lynng side by side with those whicli have 
degenerated 

Clinical Findings. In the typical cervical type the patient notices 
the gradual onset of weakness and wastmg of muscles, Cnt in one hand, 
usually the right, and later in the other. There may be aching or 
numbness m the hand 

On Examtnaiton . There is w ^in g of the small mi^I^of the hand, 
thosft.oJ^ thenar and hypotbenar_ei5ine'nc5, thejnteross'ei and the 
lumbncals. TbeTiand assumes a clawshoped deformity, with hyper* 
extension at the metacarpo-phalangeal joints and flexion at the inter* 
phalangeal jomta The thumb may rotate outwards to he in the plane 
of the fingers. Wasting spreads to the flexors of the forearms and 
then to the scapulo-huraeral muscles, such as the deltoid and serratus 
anterior Certam muscles are typically spared, such as the lower part 
of the pectoralis major, the triceps, the lalissimtis dorsi and the upper 
part of the trapeaus The neck muscles and intercostal muscles mav 
be paralysed later Fasciculation i s scen _€ady-in_m uscle s which nre 
doomed to atrophy The deep reflexes connected vwtlT the nlTcctcd 
muscles are abolished The electneal reactions show a progressive 
lack of response both to faradisation and to galvanism, as the fibres 
degenerate, but often there is no tnie reaction of degeneration Xo 
sensory cliangcs can be elicited Exaggerated knce*jerks arc an indica- 
tion of a partial mv olvcment of the corticospinal tracts 

Other types of progressive muscular atrophy occur. Thus m the 
shoulder type, the scapulo humeral muscles are first affected, and 
changes develop later in the hands In the neck type there is weakness 
first of the muscles which support the head, so that it drops forwnrtl 
In the peroneal type there is weakness of the anlenor tibial and peroneal 
muscles 

Differential Diagnosis. Other causes of wasting of the small muscles 
of the hand require consideration, such as nennhe ral neuntia, a ^nrica lw* 
nb, cervical pachymemngitis;^ cemcal can^ synngoiny eh'ir^ and 
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The umato»i _arthnt« of thejwnst The absence of sensor y chant s 
and tlic presence of fasciculotton m progressive muscular atroply' are of 
g roat dmg nostig_yaI«c Thie shoulder t3pc“is 'clill'ercntiate^ from the 
Tacio scapulo humeral mjopalhy by the muscle groups afTected and bj 
the absence of fasciculation in tlic myopathy Ihc peroneal tjT>e is 
distinguished from peroneal muscular atrophy (Charcot 3Iane-Tooth) 
by the fact that the latter occurs m children and there is often a familial 
mcidencc and there may be some sensory changes It is also diagnosed 
from the distal type of myopathy by tlie fasciculation 

Course and Complicatloos If the onset is acute then the course 
IS Iihely to be rapidly progressive In an average case the disease 
persists for 5 to IS jenrs Complications include the development of 
signs of amyotrophic lateral sclerosis or of cliromc bulbar paralysis 
Prognosis Death occurs m a variable time os described abov e 
Treatment There is no cure known 

Amyotrophic Lateral Sclerosis 

Definition A clonic disease of the brain and spi nal med ulla (cord) 
wit h degeneration of the upper nndjowerjnotor neurone 

Etiology Tlie cause is unknown Rrtixtposxng causet 1 Age 
Usually over 40 years 2 Sex Moles predominate slightly 

Pathology The upper motor ne uronejtracts in the spinal medulla 
(cord) jegen erate the lesion appearing to extend upwards so that the 
motor cortical cells are affected Thc_^nterior horn cells in the ^inal 
medulla (cord) degenerate, and certain cranial nerve nuclei may be 
similarly affected 

CUidcal FlniUngs The disease usually s^tarts insidiously with pains 
or numbness m the fingers, hands or^arms The patient then notices 
neakness m the hands and arms, with perhaps some stiffness in the legs 
On Exarntnaiim In an estabbshed case there is wasting of the 
small muscles o^the hands with deformity due to contmcti^s (griflln 8 
paw) The muscles of the forearms arras and shoulders may also be 
wasted There is weakness in the affected muscles and the neck may 
be involved so that there is difficulty m supporting the head Tlic 
muscles show fascicul ation, which can also be elicited by tapping over 
"tlicm Sensa tion is unaffected Tlic tendon rofleves m the arms arc 
increased There is spastici^ in th e legs with fiypcflonus but the 
power is retained and tKefels no wasting Later walking may become 
impossible The knee-jerks and_jBnWe*jerks are increased there is 
ankle and patella clonus and the' plnntar res ponse is usually extensor 
The abUdmmal reflexes are increased m the early stagcrTiullatcr niajTie 
lost *The musclM^fUie'mTns show a gradual failure of response both 
to faradic and galvanic stimulation Sensation is not affected, the 
sphincter control is normal A jaw jerk is often present, due to 
degeneration of the upper motor neurone fibres connecting with the 
motor nuclei controlling the jaw muscles (V motor) Affection of the 
cranial nerve nuclei mav be shown by disturbance of speech (dy sarthna) 
wasting of the facial muscles (orbicularis ons) difficulty m mastication 
and swallowmg tremors and wasting of the tongue. 
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Differential Diagnosis If m the early stages the hands or arms 
alone are in\ oivcd the case closely sunulates one of progressive muscular 
atrophj, to which the disease is allied and from winch its separation 
IS somenhat artificial Other causes of wastmg of the small hand 
muscles must then be considered (see p 420) NNlien the legs arc 
primarily affected, the disease resembles primary lateral sclerosis 
with which it IS also closely connected, from the pathological standpoint 
If the cranial motor nuclei are first invols cd the case presents the aspect 
of bulbar paralysis In a fully developed case there is little difficultj 
in establishing the diagnosis 

Course and Complications The course may be rapid o- com* 
paratively slow Involvement of the cranial motor nuclei is a serious 
sign Death often occurs from inhalation bronchopneumonia due to 
interference with deglutition 

Prognosis The disease is usually fata] within 4 j ears from its onset 

Treatment This is usually only palliative M>anesin Elixir, ^ fl 
02 (IS ml ) 1 1 d , maj be given for spasticit}, hot baths massage and 
passive mov ements also tend to alleviate the spaslicjtj 


THE SPINAL MEDULLA (CORD) 

Hxmatorrbacis 
{Meningeal Ilamorrhoge) 

Definition Il'cmoirhage into the meninges of the spinal medulla 
(cord) 

Etiology The hasmorrhage maj be extradural or mtradural 
Elxtraduml hxmorrliage results from trauma or from rupture of an 
aortic aneurj sra Intradural hjcraorrhage {spinal subarachnoid hremor 
rliage) may lie due also to trauma or to rupture of a basilar or v ertebrai 
aneurj’sm In some cases it is due to convulsions asphyxia, purpura, 
hfeinopliilia or to hxmorrhagic small pox It is a crndition which is 
seldom encountered It is characterised bj sudden onset and severe 
root pains and is often rapidly fatal 

Hxmatomjella 

Definition Hemorrhage into the spinal medulla (cord) 

Etiology This is often due to an angioma or other vascular tumour 
of the spinal medulla (cord) less often to hxmophilia or to a sjTihihtic 
arteritis Small harniorrhagcs may be associated with purpura, polio- 
mjchtis, syringomyelia, asphyxia, tetanus and convxilsions Trauma 
of the cervical spinal medulla (cord) is not a common cause of hxmato 
mjelia Predisposing causes 1 Age Usually between 15 and SO 
) ears 2 Sex Tlie lesion is more common m men 

Pathology The haemorrhage often occurs in the cervical region of 
the spinal medulla (cord) , the blood tends to collect m the gre> matter, 
especially the posterior grej commissure, and in the anterior horn cells 
There is cedema around the hxmorrhngic area TIic lurmorrhagc maj 
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extend up and dowTi the spinal medulla (cord) for a few segments in a 
spmdie-shaped area It is absorbed, if the patient sunnes, leaving 
either a cyst or a scar. The hxmorrlingc thus mter^^ cspcciallj with 
the sensoiy trac ts convening i5m and temperature sensations, witK^thc 
mi^nor horn cells, causing paralj sis of the atropine type of the muscles 
supplied by the affected segments, and to a lesser degree with the tracts 
in the white matter, such as tlie corticospmal and spinothalamic The 
posterior columns ore usually spared 

Clinical Findings There may be prehmmary pams or numb 
ness and tingling in the neck or shoulders Tlie onset is usually 
sudden 

On Examination (the cervical type) The patient is conscious 
There is parelysisjif the arms and legs, of a fl accid t ype at the onset, 
nath loss of deep reflexes, constipation and retention of unne In 
some cases the paralysis is \er> sbght, but there is dissociated anicsthesia 
with loss of temperature and pain sensatiom in the hands and arms A 
band_of ^jierest^sia may be detected jvt times at the site of the 
'level of the lesion There is no disturbance of joint, muscle, vibroiron 
hr touch sensations In a scs ere case Uicrc is paral>sis of the abdominal 
and intercostal muscles and respiration is earned on by tlic diapluagm 
The cerMcal sympathetic may aUo be paralysed as m BjTtngoniyclia 
The temperature is usually normal or subnormal at the onset The 
cerebrospinal fluid This is normal at the onset, but later may be 
yellow (xnnthochromn) from blood pigments 

Differential Diagnosis Ilicmatomycha must be differentiated Dom 
acute t ransi ersc r^elifiS.'and from sjTingqmj cha'^ The onset is more 
graduarur syruigoinjclia and also m myelitis and in the latter the 
temperature is raised A spinal bruit may sometimes be heard in cases 
of intradural spinal angioma. 

Course and Complications If Uie hxmorrhage spreads, death may 
occur rapidly from respiratory failure In other cases, after about a 
week the lower limbs may show a spastic paraplegia with loss of sphincter 
control, exaggerated reflexes and an extensor plantar response, while 
an atrophic paralysis de\eIops in the hands and arms The Bronn 
S^quard syndrome may also be found, with loss of pain and temperature 
sensations on the side of the body opposite to the lesion, and paralysis 
of the kg and trunk on the same side as the lesion m the spinal meilulW 
(cord) If the bleeding is arrested a gradual improA ement occurs with 
some residual lesions, resulting in weakness of the hands or legs and dis 
sociatcd anxsthcsia at various parts of the body. Complications 
include cystitis and bed sores 

Prognosis. Tins is, on the whole, Casourable as regards life unless 
the lesion is m the cervical region, but some permanent disability is 
likely to persist 

Treatment The patient must be kept absolutely at rest in bed, 
and he may with advantage he either prone or on his side. An ice bag 
should be applied ov er the spine at the site of the lesion A subcutaneous 
injection of morplun sulph J to J gr {10 to 15 mg ) tends to calm the 
patient and slow tlie circulation, and is therefore of value. 
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Myelitis 

Definition Inflammation and degeneration of the spinal medulla 
(cord) 

Etiology Acute mjelitis may be met with under a variety of 
conditions Thus it may result from exposure to cold, from trauma 
without visible external injury as after divmg with the neck flexed, 
or from exposure to the concussion of shells It may also be a mam 
festation of acute anterior poliomyelitis, acute or subacute encephalo- 
myelitis or of herpes zoster In some cases it occurs as a complication 
of illnesses such as influenza, typhoid fe\er, dysentery, measles, sy’plulis 
or gonorrheea Compression myelitis is due to pressure outside the spinal 
medulla (cord) and is considered separately Acute suppurative my ehtis 
is a rare comphcation of bronchiectasis and bacterial endocarditis, of 
tuberculous or suppurative spinal canes of purulent meningitis, and of 
an infected meningocele or dermoid cyst Chrome mychtis is usually 
due to syphilis 

Pathology In acute myelitis the spinal medulla (cord) is swollen 
at the affected site, which may be located to a trnns\ erse area of the 
spinal medulla (cord) usually in the mid thoracac region , more rarely 
there is a diffuse my ehtis extending up and down the spinal medulla 
(cord), or disseminated patches are found On section, the spinal 
medulla (cord) is soft, and no distinction can be made between the grey 
and white matter On microscopical examination the ncr\c cells are 
found to ha>e undergone chromatolysis and the ncr\e fibres ore degener 
ated In chrome my ehtis the cord is smaller than norma} and pale 

Clinical Findings Acute MyeltUs The onset is usually com 
paratively sudden There may be a history of any of the antecedent 
conditions described above. The patient is usually a young adult, 
and he may notice o prchminary' sense of numbness or tinghng in the 
feet or legs, or of pains m the legs or body, or of a sense of girdle 
constriction round the body at the level of the lesion 

On examination Thoracic Transverse Myelilts The legs are found 
to be paralysed, at the onset tlic paralysis is of the flaccid type 
with loss of the knee and ankle jerks The abdominal reflexes 
are lost, but tlie epigastric reflex is preser\ed if the lesion is 
below the 0th thoracic segment Pnopism may be present There 
IS retention of unne and of ficces Sensation is lost over the legs 
and lower part of the body, but at the level of the lesion a zone of 
by perrsthesia may be found Later the paralysis becomes spastic, the 
extensor muscles bemg alfectcd more than the flexors, the deep reflexes 
of the legs are exaggerated and the plantar responses become extensor 

Lcrji Cervical Transverse Mt/ehtis This is more rare Tlie arms 
and legs are paralysed, and later, while the legs become spastic, 
the panily sis of the arms is of the flaccid atrophic type The cervical 
sympathetic may be involved on one or both sides, with ei ophthalmos 
and constriction of the pupil Sensation is lost below the level of the 
lesion 

Lumbar Myelitis There is flaccid paralysis of the legs, with lou 
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of the hnee and ankle-jerhs and of the plantar responses The latter 
may at times be extensor The bladder and rec^m become moon 
tinent The temperature is raised in coses due to infection 

The ccrebrospmal fluid In any type this may show an increase 
of globulin and of cells 

Aatie Diffuse Myelitis There is on ascending paraljsis which 
spreads up the legs to the trunk and arms, together with an ascending 
anaesthesia There is loss of spluncter control Bed sores and cystitis 
ore very liable to develop 

Chronic Myelitis The paralysis is of gradual onset, with first 
weakness and stiffness in the legs and later sensory loss, exaggeration 
of the deep reflexes and extensor plantar responses 

Differential Diagnosis In spinal thrombosis or htcmorThnge tl e 
onset of the pamlj’sis is generally more rapid than in mjelitis, and 
there is no feser In acute infective pol5'ncuritis there is a flaccid 
paralysis pains in the legs are usually present, there is no loss of 
sphincter control and the sensorj disturbance is less marked than 
in myelitis Landry s paral>sis is b> some considered to be indis 
tinguishable from acute mfcctise poljmcuntis In hysterical paraplegia 
other stigmata of hj’stcna can usuaUy be detected 

Course and Complications The course m acute myelitis is very 
variable, in the diffuse lancty the lesion may rapidly spread up the 
cord and death ensue from paralysis of the muscles of respiration 
In transverse myehtis there is a tendency to recovery, which is however, 
rarely complete Some degree of spastic weakness of the legs is liable 
to persist, V, ith contractures of the flexor muscles so that the patient 
has to walk with the aid of two sticks Impotence is liable to occur as 
a sequela Complications include rystitis pyelitis, pyelonephritis and 
bed sores 

Prognosis In the diffuse and high cervical type death usually occurs 
in a day or so , in other cases the prognosis is os described above 
Treatment The patient should be nursed on a water bed and 
great attention paid to the skm to prevent the formation of bed sores 
The skin must be kept very clean, thoroughly dned, powdered with 
starch and zinc oxide , pressure points must be nibbed with racthvlated 
spirits and the heels allowed to rest m rings All crumbs must be 
removed from the bed The posture should also frequently be changed 
The bowels should be emptied every other day with an enema if 
necessary, and a watch kept on the bladder If tlierc is retention of 
unne it may be possible to empty the bladder by suprapubic pressure, 
otherwise catheterisation every 8 hours is required Alternatively an 
apparatus can be used to produce automatic tidal dminagc of the 
bladder Tlie urine should be kept acid by the ndminislration of oc d 
sod phosphate SO to CO gr (2 to 4 G ) twice a day If the W assermann 
reaction is positiv c a course of anti syphilitic treatment should be giv en 
(sec p 000) 

Compression Myelitis 

Etiology In the majority of cases the compression of the spinal 
medulla (cord) is produced gradually It may be due to affections of 
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the vertebra such as tuberculous or syphihtic canes, Paget’s disease 
vertebral tumours, such as pnmarv or secondarj saiwuna and secondarj* 
carcmoma, an exostosis, osteoma or chondroma It may also occur as a 
compbcation of rheumatoid spondyhtis or be due to protrusion of an 
intervertebral disc Tumours of the meninges or nerve roots maj 
compress the spinal medulla (cord), such as an extradural sarcoma or an 
mtradural sarcoma or fibroma. Le ntjgnna and Hodgkm’s disease are 
comparativelj rare causes Syphihtic pachymeningitis hypertrophica 
may compress the spinal medidla (cord), usually m the cervical remon 
A hydatid cyst or a simple meningeal cyst will cause pressure It is 
rare for an aortic aneurysm to erode the spme sufficiently deeply to 
compress the spinal medulla (cord) With a fracture dislocation of the 
spme the compression is rapidly produced This is a surgical condition 

Chmcal Findmgs Affections of the Vertebra The patient is often 
a child if the lesion is tuberculous canes, and m other cases he 
IS generally an adult Pam is complained of in the bacA, and often 
\ ery se\ ere root pains are present, radiating in a segmental distribution 
roimd the body or along the limbs, due to dorsal nerve toot involvement 
Sbght movement of the spme or coughing may cause very severe agony 
Later, weakness with spasticity occurs in the legs, and numbness or 
tmgling 

On Examination In canes angular curvature of the spme is often 
seen, and local tenderness on tapping may be found d\ er one or more 
vertebrae In the early stages a zone of hyperaestbesia mar be present, 
correspondmg with a segmental distribution of the spinal medulla (cord) 
Later there may be anaesthesia over an area m which severe pam is felt 
(anaesthesia dolorosa) Jlotor signs sometimes occur before the sensory 
ones, and when present resemble those descnbed above for transverse 
myelitis, there bemg spastic wealtness of the legs, exaggerated deep 
reflexes and an extensor plantar response. With progressive pressure the 
extensor muscles are first affected, the legs bemg spastic and extended, 
and from time to time mvoluntaiy clonic contractions occur (paraplegia 
m extension) Stimulabon of the sole of the foot may cause not only 
extension of the big toe (dorsi flexion), but also flexion of the knee 
and hip Later the extensors lose their tone and the flexors are con 
tnscted {paxap^grs js VfebjpsjuiB Xj3£ts heiogSesed and the 

knee and anUe-jerks being lost tVith mabgnant tumours of the 
V ertebne excniciatmg root pains are a charactenshc feature , 
there is locabsed vertebral tenderness but httle babdity to motor 
u eakness, as death usually occias before there is time for this to develop 

Tumours of the Meninges and Spinal Medulla {cord) These are 
usually mtradural They may be extramedullary, ansmg in the men 
mges or nerve roots, or mtramedullary from the spmal medulla (cord) 
The former mclude a sarcoma, endothelioma, mvxoma, hpoma raemn 
gioma, neurofibroma, neuroma, gumma, psammoma, or hydatid cyst, 
and the latter a ghoma, hsmangioma, tuberculoma, sarcoma and rorch 
a gumma The patient usually first complains of pam in one side of the 
back or along a limb in an area corresponding with one dorsal nerve 
root , later, weakness appears in the leg or arm on the side of the lesion 
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The pain is often worse on coughing, sneezing, or at night \>'itli an 
mtnmedullary tumour paraljsis anil anxsthcsia arc usuallj present 
before the occurrence of pain 

On Examinaiion • There maj be spastic weakness with exaggerated 
reflexes and loss of postural sensation tn the hmb on the same side as 
the lesion, and sensory changes with loss of pain, temperatiue and touch 
on the other side of the body. The sensory changes extend up to the 
level of the lesion The cutaneous reflexes arc abolished below the 
lesion and are normal above it. In a later stage both legs may be 
affected with spastic weakness, end the sensory loss is also bilateral , 
there is also loss of sphincter control The cerebrospinal fluid In 
compression mjchtis tlus shows the eliamcteristic clianges known as 
Ihe loaihrftou ej/ndronic, there being an increase of protein up to 8 or 
4% (normal 0 02%) below the obstruction, and a jcllowish tmge is 
seen on looking doum through a column of the fluid in a tube This 
IS due to extravasated blood pigment, and is called xanthocliromia 
Cells are absent or not m excess The fluid also often clots 
spontaneously In cases of spinal medulla (cord) tumours it is necessary 
to locahse the site of the lesion accurately, so that the surgeon shall 
know at what level to operate This is done by a consideration of the 
sensory, motor and reflex cliangcs The lesion is usually situated one or 
two segments above tlie level uidicatcd by the sensor) loss (see Tig 2i 
for segmental areas of dorsal nenc roots), as the sensory fibres run up 
m the spinal medulla (cord) obhquely for a short distance before crossing 
FurtJier, ns the fibres conveying pain and temperature sensation dccuss 
ate before tliosc of touch, with a lesion in the spinal medulla (cord) at 
a definite site, the cutaneous area showing the loss of touch will be 
lower than that showing loss of pain and temperature The higher up 
the spinal medulla (cord), the longer distance the sensory fibres travel 
before thev decussate, so that in the upper cerv ical region the lesion may 
be situated four or five segments aboic the segmental Iciel of loss of 
sensation in the body Further, the spines of tlie \ertcbnc do not he 
exactly over the corresponding spinal medulla (cord) segments This 
must be borne m mind in marking out the le> cl o\ er tlie spine for expos 
ing tlie spinal medulla (cord) at operation In the cervical region the 
spinal medulla (cord) segment Lcs at a leiel of one spine lugher, in the 
thoracic region the spinal medulla (cord) segments 1 to 9 he two spines 
higher, and from the Th 10 downwards tlie spinal medulla (cord) 
segments arc three spmes lugher The level of the spinal medulla (cord) 
lesion can also be more roughly determined bj the presence or absence 
of the supctficinl and deep reflexes, which correspond witlv certain spinal 
levels, ns enumerated on p 802 Ihe superficial reflexes are abolished 
below the level of the lesion, wlicrcos the deep reflexes are exaggerated 
The various muscles also correspond wiUi certain spinal lev els, as shown 
in the table on p 802, and so paralysis of definite muscles indicates the 
site of the lesion Jlyelography will indicate the level of obstruction in 
a spinal medulla (coid) compression, due either to inlra or extra duml 
causes 

Piffcrentlal Diagnosis In diagnosing the cause of spinal compression 
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the spine should first be examined for deformity, and also a radiogram 
taken If the disease is due to an affection of the vertebrse it can 
usually be determined in this way. The presence of a primary malignant 
growth elsewhere m the body and of severe root pains is very suggestive 
of a mahgnant deposit m the vertebra In meningeal tumours the 
diagnostic features are the root pains and subsequent spastic paralysis, 
at first unilateral and later bilateral, with sensory disturbances. It is 
not usually possible to differentiate chnically between a memngeal and 
spinal tumour. \^Ticn pam is the most prominent symptom a diagnosis 
of rheumatism or neuritis is liable to be made, unless a careful examina- 
tion IS earned out to exclude tumours or compression myelitis. 

Course and Complications. The course depends upon the cause of 
the compression. Thus in malignant growths of the rertebne the 
course is rapidly progressive, whereas a raenmgeal tumour may exist 
for several years. In spmal canes the course js very variable and often 
the disease is arrested. 

Prognosis. This must vary with the caus^, as described above 

Treatment. Spmal canes is treated by streptomyem, isomazid, 
para armnosahcjhc acid, rest and exposure to sunlight In secondary 
mahgnant vertebral tumours nothing can be done to cure, but pain 
may be relieved by division of the dorsal nerve roots Many spmal and 
memngeal tumours can be removed by operation The IVassennann 
reaction should always be carried out, and, if positive, a course of 
anti syphilitic treatment given before an operation is performed. If 
there is no unpro%emeot, operation should not be delayed for more 
than 8 to 4 weeks, as a tumour may be present which is not a gumma 

Compces«lon of (be Cauda Equina 

Etiology. This may be due to a fracture dislocation m the region 
of the lower lumbar vertebra, to spinal bifida, chrome arachnoiditis, 
a fibrous band, a prolapsed uiterverlebral disc, or to a tumour. Extra 
dural tumours mclude a sarcoma and chondroma, and intradural tumours 
a menmgeal or permeural fibroblastoma The cauda equma embraces 
the nerve roots below those arising from the Second lumbar segment of 
the spmal medulla (cord) 

Climeal Findmgs The patient complains of pam m the lower part 
of the back or the legs, having a root distribution. There is also 
weakness of one or both legs, and often retention or mcontmence of 
urine and feces 

On Examinction : The leg or legs show muscular weakness or 
paralysis, with loss of tone and wasting. The knee jerk and ankle-jcrk 
are absent. The plantar response is absent or fiexor. Loss of sensation 
IS found in the legs and penneum 

Prognosis This vanes with the cause; when due to trauma 
recovery often occurs 

Treatment. If a tumour is suspected an exploratorj lammectomy 
should be performed Otherwise the treatment is as for compression 
myelitis. 
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Acute Poliomyelitis and Polioencephalitis 
{Ueine Medxn Diseate Infantile Paralysis) 

Definition. i^^e_ disease characterised by lesions having a 
special afTirnty for the“^cj jn^ter of the ant^imjioms of the^pinal me- 
dulla (cord) and l^jUie motor nuclei of the brain stem 

Etiology. The disease is caused by a virus of which there are 3 
types, Bniniulde, Lansing and Leon Infcc^n_takes place eiUier by 
droplets disseminated bj_cam^ ^abor^ve cases^ or by food or 
water contaminated by feces or flies There is evidence to show that a 
Eurhan being may be mfected by the bite of a budgengar excreting 
Typ e 1 poliomy clit is ^^^u s Epidemic and sporadic infection occurs 
It IS now recognised that spread of infection m the family or m hospital 
IS very liable to occur Predisposing causes * 1. Age Chiefly between 
2 and 5 years, adolescents and young adults ate soraetimes affected 
Since 1947 the majority of cases in Great Britain have de\ eloped between 
the ages of C to 12 years Sex stales pr edominate slightly 8 Sea 
son • Summ er and autumn, but in all'distncts sporadic cases arc con- 
stantly present 4 Locality America, Canada, Australia, Scaodmavaa 
and to a lesser degree Great Britain 5 Tonsillectomy . This predis- 
poses to infection, and the bulbar type is then liable to ocqpr 0 There 
appears to be a relationslup between immunisation against pertussis 
and diphtheria, and the development of poliomyelitis within the next 
80 da>s Further, the se%cre paralpis is likely to be localised to the 
limb last inoculated Sucli cases haie been observed m Austraha and 
Great Britain 


Pathology. The virus is present m the nnso pbaiyngeal mucous 
membrane in earners, convalescents and m arate cases It is also 
found in the fxecs Itls believed that in the majority of coses infection 
in manis through the alimentary tract, the virus spreading to the 
centra! nervous system along autonomic nerves. Less often infection 
is throu^i the naso pharynx, especially after tonsillectomy The virus 
may be present m the f-eces during convalescence for over 3 monllis 
and It may also be detected in sewage Flies fed on mfected human 
frcces can convey the virus to food 

In human bemgs the virus is found m the nervous system in the 
motor cortex, dicncephalon, mesencephalon, mediflla ohiongata, jions 
and'^inal medulla (cord) , and m the ahmentary ^stem in the pha^m- 
geal region, in the wall and contents oLthe ilei^, and in the contents of 
the colon It is not found in tlie blood, cerebrospinal fluid, or viscera 
Destructiv e lesions arcjprcscDt m the grcjjnatler of th^spinal medulla 
(cord) and brain Ihcgrcj matter of tlie anterior horns orth^"cwieal 
and lumbar enlargements is cspcaally affected The chang es in some 
of the anterior horn cells appear to be reversible, as shown bj clinical 
iccoveiy at times of certain pandysed muscles There is inflammation 
of the Icptomeningcs, partiailarly ov cr the antenor median fissure of the 


spinal medulla (cord) The grey matter of the spinal medulla (cord) on 
section may appear swollen and pink. Slicroscopically there is a roun d 
celled infiltration aioui^ the antenor spmal v^els, loanj of the cells 
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being potjTnorplionuclears, produang a “cufTing’ cITcct There u 
degeneration of cells in the antenor horns The cerebral and cerebellar 
cortex the basal ganglia and bnun stem maj also be afTccted Sensory 
changes arc probably due to insoKcment of spinal ganglia, Tliefc mav 
also be a generalised enlargement of lymph nodes n itli parcnch\Tnalotis 
changes in the Inerand kidneys 

Incubahon Penod, This « from 4 to SO day s or longer 
V Chmeal Findings 'y^ubcUnt^ ttificiion may occur, the tndnidua! 
being infected with the aims and dc\ eloping immunity, without Uicre 
being any symptoms of ill health The tumor tUness is more common 
m children than m adults It is characterised by foer, headache 
Nomitiiig or sore lliroat After lasting for a day or so it may abort" 
constituting the whole illness In other cases it is folloired after an 
interval of about 2 days hy the major tUness, or the mayor illness nny 
appear without a preliminary minor illness The major illness may !« 
paralytic or non paralytic 

'.^A'on paralytic eases fortunately constitute the majority of eases 
in many epidemics tlic infection stopping before tlie anterior horn cells 
or motor nuclei arc involved Tlie symptoms m these eases belong to 
Wit prodromal or pre paralyite stage They arc as follows Jliepatiint 
IS taken ill c<)niparativcly suddenly witli hcadadic mal&isc pains m tl c 
neck, bick and limbs, nausea v*omiting diarrhcra and perhaps con 
vulsions Tlic temperature IS tmseil to about 103* F (39 4* C.) In 
some instances there is diplopia This prodromal stage may he vxrv 
short, or it may last for a day or so Signs of meningeal imtation may 
or may not then develop Tlicre is very intense licatlaehe 

On Examination Dcfimlc neck ngtdily may be found If Kcmig s 
Sign is not present, the spinal sign may be elicited Tlie paticnflics oa 
lus side, if now an attempt ismadc by the examiner to Ilex the spine, 
llic mov ement is resisted by the patient owing to pain m the hack The 
skin often has a pink hue and there is an anxious look in the ev cs Small 
and uncontrolled movements may be seen in the fingers and liands 
The cerebrospinal fluid The fluid is clear and under incrcascil presvure 
There is an excess of ^Is present (l6 to JOO per c mm ) l>otli polv 
morphonuclcars and Ivonphocvtcs The protein is incrcasetl-^hc sugar 
ami clilonilcs:'arc normal, and no organisms are found Jlie Mood 
There is often a Icticocy losis of about 25 000_por c.mm 

The rarahjtie Stage Muscular parolyw is noted about tlie second or 
tlurd day It is usually m'aximal at the onscl,*!)!^ in some cases sprearh 
rapidly \ nnous types of disease nre descnbctl, of which the commonest 
IS the spinal variety Tlie !q^ arc more often arecled than the arms 
Tlie patient complains of pains in certain mnscJcs with pamKx« 

0/1 Fromifia/ion Certain muscles nre in a state of flacrid poralvan 
There is a lower motor neurone lesion, of a segmental chametrr The 
deep reflexes nre generally slugguli or lost, the nlxlomma! reflexes 
ore al/olivhed and sensation is normaL Tlie mu-seles mav lx* uiwlulr 
lender on pressure or on joint movemrnt. The muscles cspertall/ 
nffreted in the leg are the dorsiflcxors of the ankle, and the extenson 
of the lup and knee In some cases one arm and the o‘her leg are 
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affected, but all fotir limbs may be paralj'sed Spasm is often found m 
the iiacK of the n cch, the erector spinae and hamstring muscles A 
maculg- papular emption may be seen on the affected hmb The bowels 
^ usuall y consti pated iTtbe lesion is situated in the mid thoracic 
region there may be a definite transverse myelitis, with sphincter 
paralysis, flaccid paraljsis below the level of the lesion and loss of deep 
reflexes The flaceidity is later followed by a spas tic paraplegia 
^Vanelies In addition to the spinal tjpe dcscribwJ above, certain 
other varieties of the disease are recognised I The br ain stem 
This IS the most important The M and III nerves arc~most 
commonly affected In some cases llic lesions are bulba r, there bein g 
dysphagia, dysarthr ia d >splt onia. disturbanc es of breathing and 
irregiilarity ^f~the heart Uulbar poliomyelitis has been frequently 
reported ft^wfng tonsillectomy performed during epidemics of polio 
mj ehtis foTlie neuntic type niere arc severe pains in the arms or legs 
The deep reflexes are diminished There is no paralj sis spreading 
Ujpe This resembles Landry s paralysis The paralysis may spread up 
or down the sp inal m edulh (coid) in the space of a few hours^ and if the 
respiratb^ muicles arc airparalysed, death results^ The cerebellar type 
The patient has intense headache, vertigo, \ oimting tin moi. mg the head, 
ataxia of speech and o7 spinaTinuictes, and nystagmus /t^h s cere bral 
type The onset is with generalised convulsions persisting for several 
hou'S, followedTiy hemiplegia or jiawplegm, with spasticity and an 
extensor plantar response There may also be mental deterioration and 
athetotic or clioreic mo^ cments -Olfu-fd types A combination of cere 
bral and spinal lesions may be present Tlius one leg may show a 
spastic and the other a llnccid paralysis 

Differential Diagnosis Sporadic coses may be difficult to diagnose 
at the onset Tliere arc no distinguishing features during the prodromal 
period In th4’\ncningeal stage the cercbrospmal fluidjusually shows 
the charactenstic findings described abo\c In ^bcrculous meningitis 
the sugar content and then the clilondc content arc reduced in bacterial 
meningitis the^ugar content is lowered and the causative organism fs 
present, and m^cnccjihalitis lethnrgica polymorphonuclear cells are not 
usually found In encephalitis letbargica paralyses arc not so common 
aiulTTsually not so acute in onset, and meningeal symptoms are rare In 
polioencephalitis the onset is usually more acute, more than one member 
of a family is likely to be affected Ihc patient is not usually over the age 
of 30 the temperature is generally higher, and the course of the acute 
stage of the disease is shorter than in encephalitis letlinrgica I\Ticn 
paralysis has appeared and the muscles are tender and painful the 
disease may be mistaken in infants for scurvy, acute rheumatism, 
ostcomy ehtis jir svpliilitic epiphysitis Tlic ncunlic form is dtffcren 
tinted from multiple neuritis by the fever and by special groups of 
muscles being affected Tlie spreading ty pe eloacly resembles T«andry ’s 
paralysis rpidcmics of a tliscnsc resembling polioencephalitis and 
affecting hospital nursing staffs have been described at the Hoy a! Iree 
Hospital, London m 1037, at the Addington Hospital Dublin m 105'>, 
and nt the Alexandra llospital Athens, in 1059 The disease lias 
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been called epjdennc in}a}gic enceplialomyelopatli} The cause js 
unknown 

Course and Compbcations Although m the majont} of coses the 
paralysis is maximal at the outset, the paralj sis may spread m a few 
hours from muscle group to muscle group Usually many of the anterior 
horn cells, which are put out of action at the onset, reco^ er, n ilh cor 
responding improvement in muscle power noticeable after about 7 to 
10 days Relapses are not unknown during the course of the illness, 
with rise of temperature and further paraljsis of muscles hut the} arc 
not usually serious Some of the a/Tccted muscles recover compfctel} , 
others undergo partial recuperation, and others ma} be permanentlj 
paral>sed Scoliosis or kjTibosis ma} result from a minor attack of 
poliom} ehtis which has picked out certain spinal muscles The bones 
of the affected limbs do not usuall} grow as well as normal with sub- 
sequent shortemng of the leg or arm Contractions and deformities 
result from permanently damaged muscles Progressive muscular 
atrophy has occasionally been noted as a late sequela 

Prognosis The mortality rate in an epidemic \ anes between about 
10 and 20% In the bulbar t}q»c the mortalit} rate vanes from 40% 
to 80% Complete recovery may be expected even if oil four limbs 
are paralysed, if the superficial and deep reJIexes persist. Jffuscles 
which are painful and tender are more likely to recover than those 
which are insensitive The mortality is %er> high when the medulla 
oblongata is affected, and spreading infection is usually very serious, 
death resulting from bulbar or spinal respirator} para1}sis or from 
bronchopneumoma A muscle wluch responds to faradisation usually 
recovers, but the prognosis is serious if the reaction of degeneration is 
present Some degree of recovery nioy be expected for a } ear after the 
onset of the disease 

Treatment Prophylactic The Salk tmalent formaliniscd vaccine 
or modifications of it are generally used Two intramuscular injections 
oflml each are given at intervals of 4 weeks and a tliml injection ma} 
be given 7 months later The oral administration of the Sabin live 
poliom} elitis vaccine is on trial Tlie duration of immunit} after 
vaccination is unknown Unvacanofed contacts ma} be given an 
intramuscular mjection of concentrated immune globulin (gamma 
globulin) 0 2 ml /Twg body weight, or of 10 ml of convalescent scrum 
obtained from a patient witlun 10 days of his becoming afcbnle Pood, 
imlk and water should be protected from flics, and flics destroyed by 
DDT If an outbreak occurs m a boarding school there ore arguments 
for and against sending the pupils home The nsk of so doing consists 
in planting a earner m a new zone, where he will spread the infection 
The child must be kept in quarantine for 21 day s On tlie other hand, 
if healthy children are kept m the school they run the nsk of eon 
tracting the disease from a earner or from infected food or water 

Curative The patient sh ould b e isolated for tliree weeks^fter tl e 
temperature has becomVnormal or for^jv ccks from the clinical onset 
of the disease As the virus is eliminated m the fitccs and prol ibly 
in the unne, strict precautions should be taken with regard to 
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their disinfection and disposal The patient shou ld be k ept m 
bed even in th e mildest, ease os this is hbely to pre\ent the 
onset of the paralytic stage The general consensus of opinion is 
opposed to the use of convalescent or adult serum. Lum bar p uncture 
dunng the meningitic stage usually Tehe\es temperature hea3ache and 
m uscular " pa^ and may be repeated for the first 2 or^Q da^'~GfeaC 
care'mustlie taken to prevent stretching of paralysed muscles and a 
footb oard sh ould be_us^_to maintain dorsifiexion of the fee t and to 
take the rreight of the bed clothes The limbs must be placed in such 
a pSition that the afiected muscles arc relaxed and the position 
maintained bj pillows sandbags or celluloid splints Gentle passi\c 
mo\ ements may be used with benefit in the earlj stages The tightness 
or spasm of tlie spinal or hamstnng muscles may be relie\ ed by hot 
packs applied for 1 to 2 hours morning and afternoon as advised bj 
Elizabeth Kenny Patients who sweat profusclj should be given plentj 
of fluid b} mouth and sodium chlond 7^ to 15 gr (0 5 to 1 G ) t d s 
When the respiratory muscles are affected artificial respiration may be 
carried out for prolonged periods automatically by the use of a respirator, 
either of the cuirass or tank tyTie In cases of bulbar palsy the chief 
danger is inhalation of food Artificial respiration can be earned out 
tlurough a cuffed tracheotomy tube by intermittent positive pressure 
respiration using a Radcliffe respiration pump to blow hir into the 
lungs Pam may be relicv cd b> the administmtion of aspirin m doses of 
5 to 10 gr (0 8 to 0 C G ) t d s according to the age of the patient 
Pnscol may be given forjehef of pam and. to mcrcisc the vasculanty 
of ti^'affected muscles Tlie dose for an adult is two 25 mg tabled 
fourlii^s a day The muscles should not "be massaged durin^he period 
of activ e mTection and no electrical treatment should be pv en After 
3 or 4 weeks, gentle massage may be appliwl Orthoprcdic treatment 
may'improve^coTiTracturefor deTomiifies *but will not be required for 
at least a y ear after the onset of the illness 

Landry s Paralysis 
(Aeiife Ascending Faralt/sts) 

Defimtion A disease characterised by acute ascending paralysis 
w illi little or no sensory or sphincter disturbance 

Etiology The cause is not known The disease is probably due 
to a toxin By some autlionlies Landry s paralysis is regarded as a 
manifestation of acute toxic polymeuntis, and by others as an acute 
pohoenccphalomyclitis Probably both tyqies exist. One case of acute 
ascending my ehtis has been shown to be due to n neurotropic filtrable 
vnrus Predisposing causes 1 Age 20 to 43 years 2 Sc.x Males 
predominate 

Pathology In some cases no changes are found post mortem , m 
others there is hvpcrcmia of the vessels of the spinal medulla (cord) 
cliromatoly SIS of the anterior Iiom cells or interstitial changes in the 
peripheral nerv cs 

Clinical Findings Tlic patient is usually suddenly seized with 
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nreakness, first m one leg and then m the other There may be 
prodromal symptoms, such as malaise, numbness or tingling in the feet, 
or pains in the back or legs The paralysis rapidly spreads up the legs 
In the case originally described by Landry the shoulders, the arms and 
hands ivere next paralysed, and finally parasthesia spread to the trunk 
and there was dysphagia This corresponds with a neuritie origin of the 
disease In other cases, subsequently classified ns Landry’s paralysis, 
the trunk is affected after the legs, then the arms, neck, head and finally 
the tongue and muscles of deglutition Involvement of the diaphragm 
and mtercostal muscles usually results m death from respiratory 
failure 

On Examination Spinal motor ^tem There is flaccid paralysis 
of the legs, trunk and arms, and finally of the neck, face and head 
The diaphragm and intercostal muscles may or may not be affected 
The muscles do not waste, or only very shghtly Spinal sensory 
system Often there are no changes, some loss of touch sensation 
may be detected m the toes The reflexes The deep and superficial 
reflexes are lost The sphincters are usually unaffected, hut there is 
often retention of unne and of faeces from lack of muscular power. 
In some cases the XII, XI, \TI, or III, IV and M ner% cs may be 
affected Trophic changes These do not usually occur Electrical 
reactions There is no reaction of degeneration. Hesponse to galvanism 
IS usually lost, but faradic response remains Lumbar puncture The 
fluid IS usually under increased tension. It is clear, and mav contain an 
excess of protem and of cells Cerebration The nund usually remains 
clear until the end. The temperature is not usually mtsed The spleen 
may be palpable 

Differential Diagnosis Acute toxic polymeuntis By some 
authorities this is held to be indistinguishable from Landry s paralysis 
However, in the former there is more Lkely to be feier, pain m the 
limbs, with anesthesia, and wasting of muscles The abdominal 
reflexes may also be present Acute ascending myelitis Here there 
are more marked sensory changes, with sphmeter paralysis and the 
development of bed sores Tlie plantar responses arc likely to be 
extensor Acute polioencephalomyelilis Tlie spread of the paralysis 
IS more irregular, there is fe\cr and wasting of the paralysed muscles 
An acute ascending paralysis may occur in rabies and in porphyria 

Course and Complications The disease is usually rapidly progressive 
Deglutition bronchopneumonia moy occur as a complication 

Prognosis. Death frequently occurs in a few hours or days This 
may be due to paralysis of the respiratory muscles or of the heart, or to 
deglutition bronchopneumonia If tlie patient rccos ers, there is usually 
no wasting or paresis of the affected muscles 

Treatment k^Tien the respiratorv muscles are affected the patient 
should be put in a respirator and hypodermic injections of strychnin 
hydrochlor 1/COgr (I mg ) and atropin sulph. 1/120 gr (0 5 mg) given 
four hourly J«asal feeding and inhalations of oxygen may also be 
required Lumbar puncture should be made as rcqui^ to rchci e tlie 
increased tension of the spinal fluid 
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Disseminated Sclerosis 

{iiuUtple Sclerosts) 

DefLnilion A disease characterised by spastic wcaLncss of muscles, 
with a progressive course often interrupted in the early stages bj 
remissions 

Etiology The cause is not known It has been thought to be due to 
the action of toxins or to the presence of a mj clmolj lie ferment in the 
blood Various possible causative organisms have been described, 
witliout sufficient evidence to justify Iheir acceptance Oilier causes 
suggested include scattered venous thrombosis with mcreased coigula 
bilitj of the blood localised areas of vasoconstriction and allergic 
reactions Predisposing causes 1 Age Usually between 20 and 40 
rarely under 16 or over 45 2 Sex Females predominate slightlj 

There is no familial mcidence hut several cases may occur in a household 
The disease may show itself after an attack of influenza, scarlet fever or 
exposure to cold It is a very commonly occurring nervous disease 

Pathology Lesions ore scattered tliroughout the bram and spinal 
medulla (coid) varying m size from a pm pomt or less to about J inch 
(19 mm ) m diameter The reeent lesions ore pinkish in colour and the 
old ones greyish white They ore present boUi m the grey and white 
matter of the central nervous ^stem and the optic nerve is often 
afTeclwl There is degeneration of the myelin sheatli of the nerve 
fibres, the axis cylinder usually remaming intact. There is aho a pcri 
vascular infiltration with lymphocy'tcs and plasma cells and some local 
oedema In the older lesions there is proliferation of neuroglial tissue 
Secondary degeneration abov c or below the damaged area in tiie spinal 
medulla (cord) rarely occurs 

CUid^ Findings In tlic majority of coses the disease lias an 
insidious onset, although the first symptom noted occurs suddenly The 
patient is a young adult, whoninv notice weakness m one leg on walking 
tlie foot tending to catcfi in the ground or there may be numbness or 
tingling in a leg or vague aching Early urmory syTnptoms may occur 
such as difficulty m beginning micturition or retention In other 
cases tlie patient suddenly loses the vision in one eye, rccov ery takmg 
place in a week or so, or there may be a transient attack of double 
vision An attack of acute umbtcral retrobulbar neuritis, lasting a 
week or BO, may precede the onset of other symptoms by sev era! y cars 
The acute laneUj Rarely the disease begins with an attack of hcmi 
plegia dunng whicli the patient docs not lose consciousness, or watli 
epilcptifonn convulsions It is unusual for the weakness to affect Uie 
arms before the legs 

On Examinaiion * In the early stages no abnormal signs may be 
found, and in such a case the patient should be re-cxamined from time 
to time so tJiat a diagnosis can be estnbhshcd as soon as ]K>ssible A 
tendency to Hugh easilv, unnatural cheerfulness or euphoria mav be 
noted in the early and adv anced stages of tlie disease The signs 
w hich occur in disseminated sclerosis arc as follows eakne^s mav 
be detected m certam groups of muscles, such as tlie flexors of tl c 
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ankles or of the hip There is a tendency to spasticity of the leg 
muscles The knee jerks and anUe-jerks are bnsk, and ankle clonus 
and patella clonus may be present The plantar response is extensor 
The abdominal and cremasteric reflexes are lost Areas of loss of 
cutaneous sensation may be found on the legs , the bone vibration 
sense is diminished or lost m the legs , joint sensation is usually lost. 
Pallor may be detected in the temporal halves of the optic discs In 
cases of loss of vision m one c>e iWe is a retrobulbar ncuntis The 
affected pupil is usuallj dilated, and does not respond well to direct 
stimulation by light, although it contracts eonsensuallj when a light 
IS shone into the other cj e A small central scotoma for colours may 
also be present eakness of accommodation may be a troublesome 
feature. A history of transitory diplopia or unnar> disturbance maj 
be obtained on questioning In more advanced cases the triad of 
symptoms described bj Charcot may be found These are nj’stagmus 
intention tremors and scanning speech The n>'stagmus is a fine 
horizontal one “ Jelly njstagmus ” is almost a diagnostic sign when 
present On ophthalmoscopic examination the fundus appears to quiver 
rapidl) The intention tremors are seen when Uie patient is asked to 
lift up a glass of water or perform some other movement, and become 
mors marked towards the completion of the act. The speech w slow 
and the syllables are pronounc^ somewhat abruptlj There may be 
difficulty in beginning micturition, or incontinence. In the later stages 
contractures occur in tJie spastic muscles and there are marked tremors 
of the bead, neck and arms, so that Uie patient is bed ridden and 
unable to look after herself Other fj-pcs include a cerebellar variety 
characterised by vertigo ata-cia and njstagmus and a cerebral one, 
with progressive hemiplegia. Tlic blood The ^^nsse^mann reaction is 
negative The cerebrospinal fluid Tins maj be normal In about 
80 to 70% of cases a paretic gold curve is obtained (see Fig 20) There 
ma) also be an excess of cells and globulin 

DiffercflUal Diagnosis, In the early stages the disease is verv liable 
to be mistaken for hjsteria, or tlie retrobulbar neuritis may be thought 
to be due to sphenoidal sinusitis tttien there is spastic paraplegia 
spinal ^TshiJis roust be excluded, and local pressure due to bony 
changes or a spmal medulla (cord) tumour The ataxj must be distin 
guishcd from that due to Fnedreich’s cta.xia, la which the deep reflexes 
ore depressed and ataxic paraplegia raises the consideration of subacute 
degeneration of the spinal medulla (cord) 

Course and Complications In the early stages remissions are a verj 
characteristic feature, the weakness of the limb disappearing anti 
reappearing later Fresh symptoms appear at different parts of the 
body as new lesions develop in the central nervous sjstcm Arrest 
may occur at anj stage, or the patient may ropidlj become lied ndden 
Complications include septic infection of the urinary tract and tnlcr 
current lung infections 

Prognosis Tlus is unfavourable, death sometimes occurring in a 
few months, but in other cases not for 00 j ears or more after the onset 

Treatment There is no known cure Anj obvious septic focus 
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should be eradicated A course of neoarsphenamme may be gnen, 
starting wth 0 1 G and increasing to 0 6 G , six mtra\enous injections 
m all The course may be repeated every C months Other treat 
ments vrhich hai e been tried and found wanting include fe\ cr therapy, 
\asodilators such ns histamine sympatheticolj tic and adrenol>'tic 
compounds such as tctrsethylammonmm chloride and benzazohne 
h> drochloride, anticoagulants circulatory stimulants such as ephedrme, 
caffeine and deoxj cortone acetate, vitamins mcluding U jj, and various 
miscellaneous agents such as trypan red and vaccines For 
symptomatic relief of spasticitj drugs base been given such as quinme, 
neostigmine Tridione curare and mephensin 

General measures include the aioidance of fatigue and the use of 
hot baths to dimmish spasticity 


Neuromychbs Optica 
{Detnc s Disease) 

This IS another dcmyehnating disease characterised b> dusemrnated 
myelitis, retrobulbar neuritis and at times papiUccdema Clmically 
there is blindness with paraplegia, sensorj loss and incontinence In 
some cases there is almost complete recover) but the death rate is 
about 50% 


Syringomyelia 

(S^ngoencephoiomt/eluj) 

Defioltlon A disease characterised h\ a peculiar sensory 
disturbance, muscular wasting ond trophic lesions, due to cavity 
formation and neuroglial overgrowth m the spinal medulla (cord) and 
mid brain 

Etiology Tlie cavitj formation is generally behev cd to be due to 
a developmental defect, the central canal of the spinal medulla (cord) 
not closing properly It is possible that m some cases tliere is first an 
overgrowth of neuroglial tissue which breaks down to form a cavity 
Predi^ostt^ causes 1 Age Usually the symptoms ore first not^ 
between 10 and GO years frequently between 25 and 40 2 Sex Tlie 

incidence is rather greater in the mole Trauma to the spine may be a 
predisposing cause m some cases 

Pathology The spmnl medulla (cord) shows cliaraclenstic cliangcs 
Tlie dura is usually normol but the pia may be thickened The cav ity 
is generally situated postenor to the central canal m the posterior grey 
commissure It is most likely to be present m the lower cervical and 
upper thoracic regions running up and down Uie spinal medulla (cord) 
for ft variable distance Tims it may extend for a few segments, or run 
the length of the spmal medulla (cord) and into the medulla oblongata 
The cavnty may branch and v my m size from a small hole to one occupy 
mg the greater part of the transverse section of the spina! medulla (cord) 
The spinal medulla (cord) may be distended and cause pressure on the 
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vertebriB The cavity may contain a thm ^\atery or glairy fluid, and 
may commumcate with the central canal of the spinal medulla (cord) 
and be Imed with ependjinal cells The neuroghal overgrowth occurs 
around the cavity, and isolated masses of neuroglial tissue may be 
present at varymg sites m the spinal medulla (cord) The cavity and the 
surrounding neuroghal overgrowth are most likely to interfere with the 
nerve fibres entering from the dorsal root on one or both sides wluch 
convey impulses of pain and temperature, and cross the cord in the 
anterior white commissure to ascend m the spinothalamic tract on the 
other side If the ca\nty extends further outwards it may involve the 
fibres entermg from the dorsal root wluch convey impulses of touch and 
ascend on the same side of the spinal medulla (cord) Extension for 
wards mto the grey matter causes atrophy of the antenor horn cells, and 
lateral extension may interfere with the pyramidal tract. 

Clinical Findings The onset is usually insidious The patient 
may first notice pams m the hand or arm, or weakness of the hands, or 
clumsmess in fine movements In other cases be bums his fingers 
with a cigarette without feeling heat or pain, or a cut on the 
finger is painless If there is gross dilatation of the cervical spmalmedulla 
(cord), severe pam may be felt in the neck 

On Examtnalion In an established case of the cervical type the 
following changes may be found There is usual!) kyphoscoliosis m 
the thoracic region, and a spma bifida ma) be present Spinal motor 
system There is wasting of the small muscles of one or both hands, 
so that a claw hand or monkey hand is seen The muscle wasting may 
extend to the arm and shoulder girdle, with winging of the scapula 
In muscles which are actively wasting, fasaculation may be seen The 
deep reflexes of the arms may be mcrcased or duninisbcd, and a reaction 
of degeneration may be present in the affected muscles There is often 
spastic weakness of the legs, with mcrcased knee jerks and ankle-jerks 
and an extensor plantar response Spinal sensory system Sliarply 
defined areas of dissociated anasthesia are present on the hands arms, 
neck, trunk, etc There is loss of sensation to heat, cold and pain, 
whereas touch sensation, the discrimination of two points, joint sensa 
tion, muscle sensation, and the vibration sensation are preserved In 
some cases there is a complete hemi anasthesia to pam and temperature 
senses on the opposite side of the body below the level of f!ie lesion, due 
to mv olvement of the spinothalamic tract Trophic changes include 
painless swelhng of the shoulder, elbow or wnst, similar to the Charcot’s 
arthropathy of tabes dorsalis The bones of the arm may break sponfa 
neously The hands may be enlarged and thick, mam succulinfe, 
owing to thickemng of the subcutaneous tissues , painless ulcers or 
subcutaneous whitlows may occur on the fingers patches of red or blue 
skin maybe seen on the hands Involvement of the cervical sjunpathetic 
on one side is indicated by Homer’s sjTidrome, » e , cnoplithnlmot, 
narrowing of the palpebral fissure, contraction of the pupil and absence 
of sweating on one half of the face Other types of tlie disease are more 
rarely met with They include The thoracxco lumbar vanrUj There is 
wasting of the muscles of the pelvic ^dle and legs, and dissociated 
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anaesthesia of the legs The aaero lumbar laruty The small muscles 
of tlie feet and the leg muscles waste Trophic lesions maj be seen on 
the feet Tliere js dissociated nnssthcsia of the feet or legs There is 
usually loss of control of the bladder nnd rectum The deep reflexes 
are often exaggerated in the legs nnd the plantar response is extensor 
The bulbar type {syringabulbta) Bulbar symptoms may occur m the 
cervical type, or independently The lesions are usuallj unilateral 
such as laryngeal paralysis, dysphagia, wasting of half of the tongue, 
nystagmus and ocular paresis ansisthesia of half of the face, or facial 
weakness Further, certam chnica) types ore described such as 
1 The classical type depicted above under the cervical variety. 2 The 
motor type, m which motor symptoms predominate and resemble those 
of amyotrophic lateral sclerosis 8 The sensory tj^ie which may be 
mistaken for hj^tena 4 The trophic type, here all sensation may 
be lost m the hands and painless whitlows and ulcers occur (Morvan a 
disease) 5 The tabetic type in wluch the lesion spreads into the 
posterior columns, and there are loss of knee-jerks Rombergism 
severe pams and arthropathies of ttie legs 

Differential Diagnosis The diagnosis of syringom) eha is established 
by the presence of dissocxatctT anicsthesia Difllculty occurs in cases 
in which motor sjTnptoms predominate or are first noted Then other 
conditions, such as a cervical nb progressive muscular atrophy, 
amyotrophic latcr'il sclerosis disseminated sclerosis and lateral sclerosis 
may require exclusion Homer’s syndrome may also result from 
thrombosis of the posterior inferior cerebellar artery, a cervical nb n 
spinal medulla (cold) tumour, disseminated sclerosis or a lucmorrhnge 
at the level of C 7toTh l,ce^\^calpachymcnlngltls, nnaorticaneurysm 
mediastmal or cemcal tumour, apical lung carcinoma, apicolysis 
thoracoplasty, trauma stellate ganghonectomy, or occur m partial facial 
hemiatrophy (the Parrj Romberg syndrome) In hfcmatom) clia the 
signs may closely resemble those of syringoto} elia but in the former the 
onset IS more sudden, and, as the blood is absorbed, the signs gradually 
disappear 

^une and Complications Syringomyelia usual)} pursues a slowly 
progressive course lasting from 10 to 20 years or longer, but for a 
considerable time the symptoms and signs may remain stationary 
Efffimorrfaage may take place into the cavitj , causing pnm or paraplegia 
Otlier complications include c>stitis pyelonepbntis and pulmonary 
tuberculosis 

Prognosis This is unfavourable Death is usually imminent if 
there are extensive mid brain lesions 

Treatment Iso cure is known Care should be taken to protect 
anaisthclic areas from injury Deep X raj treatment to the affected 
area of the medulla oblongata or spinal medulla (cord) may relle^ c pain, 
improve the trophic changes nnd increase muscular power, but in many 
cases it IS not successful Pams may also be relieved by tab codcin co 
1 ti d Operations to dram the cavity orrelie\eprcssureonthcvcrtebrx 
are often fatal. 



440 THE NERVOVS SYSTEM 

Subacute Combined Degeneration of the Spmal Medulla (Cord) 
(Svhacute Combined Selerom) 

Definition A disease characterised by degeneration of the posterior 
and lateral columns of the spmal medulla (cord), with anzemia of the 
pernicious type and achylia gastnca 

Etiology The disease is usually associated with pernicious anicmia, 
less often mth other types of anaemia In some cases the anamia is 
slight whereas the nervous changes are severe Eredispostng causes 
1 Age 30 to 65 years 2 Set The incidence is equal In some cases 
there is a famihal occurrence of the disease 

Pathology The lower thoracic part of the spinal medulla (cord) is 
usually the first site of the lesion There is degeneration of the white 
matter, which begins in the posterior or lateral columns in irregular 
patches These tend to fuse and to spread up and down the spmal 
medulla (cord) in a fumcular manner, and the internal capsule of the 
brain may be affected The medullary nerve sheaths and later the 
axons m the spinal medulla (cord) degenerate There is very little 
tendency to a probferation of neuroglial tissue The peripheral nerves 
may show degeneration, but the grey matter of the spinal medulla 
(cord) and the nerve roots themselves are not usuaU) affected Changes 
characteristic of pernicious anicmia may be found m other parts of the 
body 

Clinical Findings The patient is usually an adult of middle age, 
who complains of the gradual onset of pecuhar feelings in the legs or 
arms, such as numbness, pins and nee^es, burning or pains These 
sensations are frequentlj first felt in the toes or fingers and later extend 
up the limbs Sharp “ lightning ” pains may also be felt in the limbs, 
or a “ girdle " sensation around the trunk. The legs graduallj feel 
heavy and walking is an effort ^Vhen the ejes are closed, or when 
the patient is in the dark, he may feel defimtely unsteady Impotence 
IS the first sjTnptora in some cases Often the blood shows evidence of 
pernicious amemia when the nervous symptoms appear, although it is 
rare for subacute combined degeneration to develop in a patient who 
has been adequately treated for pernicious enarmta 31an} cases Iwre, 
however, been recorded in which no definite amania was detectable 
when the nervous symptoms appeared An acute onset is more rare, 
with fev er, vomiting and diarrhoea, and pains in the back and legs 
On Examinaiion Spmal sensory sjstcm Changes arc usually 
first detected here An^thesia for pain, temperature and touch maj 
be found m the periphery of the legs or arms in a stocking or glov e area. 
Vibration sense disappears m the tibi-e The joint sense of the big toe 
IS lost The calf muscles maj be unduly tender on pressure On the 
trunk, segmental areas of amesthesia may be detected Spmal motor 
system The muscles of the legs become w eak and their tone increased, 
but m some cases there is a flaccid paresis There may be wasting 
of the small muscles of the hands The reflexes The knee jerks and 
ankle jerks are usuallj exaggerated and an extensor plantar response is 
obtained In the flaccid type of paresis the knee jerks and ankle jerks 
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are sluggish, but the plantar response here is usually extensor The 
abdominal reflexes are generally exaggerated The sphincters become 
paralysed late in the disease. CkMirdmation Loss of postural sense 
gi\ es nse to inco ordmation and Uombergism The gait This is 
ataxic Trophic changes CEdema of the subcutaneous tissues and 
bed sores are liable to develop m advanced cases The cranial nerves 
In some instances there is primary optic atrophy or optic neuntis 
Njstagmus may also be present Invohement of the cervical 
sympathetic wiU give rise to enophthalmos and constriction of the 
pupd, usually on one side Mentality There maj be a gradual 
lowering of the mental calibre of the patient The cerebro spinal 
fluid This IS normal Ltectncal reactions There is usually no 
reaction of degeneration, but a gradual diminution of response to 
electneal stimuli occurs General examtnalton The tongue is often 
smooth and shiny The blood Changes tj'pical of pernicious ansmia 
are generally found m cases of some duration The fractional test meal 
shoi^s achjba gaslrica os in pernicious anccmia The spleen may be 
palpable During the course of the disease an irregular degree of fever 
may be noted 

Differential Diagnosis In the early stages Uie symptoms and 
signs may be those of peripheral neuritis, and the weakness of the 
legs and stocking or glove anresthesia may lead to a diagnosis of hysteria 
The occurrence of an extensor plantar response, however, puts this 
diagnosis out of court ^Vhen the posterior columns are cliiefly affected 
the cose resembles one of tabes dorsalis but tlus again ts excluded by 
an extensor plantar response, the achylia and the normal cerebrospinal 
fluid Involvement of the lateral columns of the cord causes the disease 
to resemble dissemmated sclerosis, Fnedreich's ataxia, amyotrophic 
lateral sclerosis, pnmary lateral sclerosis or spinal medulla (cord) 
tumour The combination of endcnce of a posterior and lateral column 
spinal medulla (cord) lesion, with achylia gostnea and a blood count 
resembling that of pernicious anicmia enables the diagnosis of subacute 
combined degeneration to be made, but m some cases no significant 
changes arc found either m the blood or the bone marrow, although a 
histamine fast achlorhydria is almost always present. 

Course and Complications The disease usually pursues a gradually 
progressive course In some cases it may be di\ ided into tliree stages 
first that of ataxic parapl^a , this is followed by spastic paraplegia 
with marked evidence of anicsthcsia, and finally there is a flaccid 
paraplegia with loss of sphincter control It is comparatnely rare 
for the disease to pursue a rapid course of a few weeks or 
months Complications include cystitis, pyehtis, pyclonephntis and 
bed sores 

Prognosis Before the introduction of liver treatment death occurred 
in 2 to 3 y cars from tlie onset of ^’mptoms The outlook, hov c\ er, has 
been completely altered by I»cr treatment ns cases base now been 
recorded m whicli tlic patient has been enabled to return to work, and 
suchsigns of organic nervous lesions ns the extensor plantar response and 
sensory loss ha\ e disappeared The blood count also returns to normal 
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Treatment. Tlic patient should be gi\en S ml of n lucr extract, 
such as Xeo Wepatex or Ifepastab, mtrarnuseuhrlj', ciail> until he can 
walk, and subscquenllv a maintenance dose of 10 ml must be injected 
e%eiy 1, 2, 3 or 4 weeks AltcroatitcJ) \ilamm B„ (ei anocohniamrn) 
can be injected in doses of 100 micrograms wceklj for G months The 
dose may then be reduced to 50 micrograms a week later 50 to 150 
micrograms a month may suflioc In all cases the red cells should l>e 
mamtained at 5 millions per c mm Foltc acid should not be gnen as 
it may actually lead to neurological cliongcs 

Frledrelch*$ Ataxia 
{Hereditary Spmal AUma) 

Definition, A disease cbaracterised bj ataxia, due to sclerosis of 
tlie posterior, spinocerebellar and corticospinal tracts of tJie spinal 
medulla (cord) There is a/amihal or hercditaiy fendcnc>. 

Etiology. The cause is unknown, but it may be due to a premature 
degeneration (ahiotroplij ) of certain ner\e fibres Predisposing causes : 

1 . ncrcdit 3 ’. Tbe disease tends to occur m SCI cml members of a family, 
and at times in several gcnemlions of the same familj. 2. Ages 
Usually between 5 and 15 j cars ; rarely it does not develop until about 
the age of 30 8 Sex * Both sexes are equally affected 

Pathology. The spinal medulla (cord) roa> appear smaller than 
normal There is atroph) of tlie ncnc fibres of the following tracts * 
The posterior columns, the posterior and anterior spinoecrcbelhr trocU, 
and the antenor and lateral corticospinal tracts The dorsal nucleus 
(Qatke’s column) is also affected Sclerosis results from a secondary 
overgroivth of neuroglial tissue. The changes are most marked in the 
lum^ sacral part of tlie spinal medulla (cord) Tlie cerebellum is 
usually normal, although some cellular degenerahon maj occur. In 
some cases congenital pulmonarj stenosis is also present 

QlnJcal Findings TJie onset is insidious The mother may notice 
a gradually dc\ eloping deformity of her cluld’s feet, or Uiat there n 
diificulty and clumsiness in walking. The latter may be intensified 
in the dark. 

On Eramination The nenous disease case sheet desenbed on 
p. SOI can be filled in as follows — 

Case Sheet 
(FnedreieA*# Ataxia) 

Age : 5 to 15. Sex • ilale or female, 

Ceretro/ion * The child may bcteckward. Speech : Slurred 
Cranial A^errer I Normal it^ Optic atrop hy may occur HI. IV 
and \ I Lateral n ystagmus may be presen t, V (a) _5Iotor JTrfinors 
^ mast icator y muscles may occur (6) Sensory. Normal 
v^II (a) “MotorT^Twilchmgof the faciaTmuscles may occur. (6) Sensory 
Normal \ iFl Normal. INTA. and XI Usu^Iynormal. XlI_Trcmof* 
of tongue may occur. 

— Spin3~2IdioF7^eTTes. (a) Power . There is weakness^of the legs- 



SPINOCEREBELLAR ATAXIA 


448 


and, ppriiaps ,^ of^ e. arms (fc) Wostm^ This may occur l ate m the 
■weakjnuscles 'Xc) Tone TTie affected muscles”^ usually flaccid 
'v(d) Contractions Contractures of"tK foot muscl^ res ull in pcs ca\’ii3. 
hyperextension of the big toe and hammer toes Kyphoscoliosis i s also 
due to mu sculat-action Tremors of the head, necE^d trunk are often 
seen and intention tremors of the hands and arms so that there is 
difficulty m picking up fine objects 

Sptjial Sensory Nenes (a) Cutaneous sensation This is usually 
normal It may be slightly blunted on the feet (6) Joint sense 
This IS often normal, but may be lost later m the big toe (c) Kinasthetic 
sense Often lost late r (d) Muscle and tendon sense This may be 
normal' or lost in the legs (e) Nerve sensation This is usually 
normal (/) Stereognostic sense Usually normal (g) Vibration 

sense Ttusjna v be lost ove r th^tibue (h) Subjective There are 

usually no pains 

Reflexes (a) SupcrficioL 1 Conjunctival and corneal 
Normal 2 Palatal Normal 8 Pharyngeal Normal 4, 5 and 
0 Epigastnc, abdominal and crcmastenc are lost late in the disease 
7 . Plantar Extensor (b) Deep l*u^il Ilcnction sluggi sh "^ 

light an d “^cornTnodation 2 Jaw jerk NoLpresent fl, 4 and 5 

Biceps, triceps and supinator )er1«"ma y be abse nt C and 7 Knee jer k 
nndahUc Lo^ ^"Visceral Normal 

^0 or^nahon There is often inco-ordination of the aras and le gs, 
but Uombergism may not be present 

’TfSpKie~CIutnges sores may occur m the terminal stages 
Gati Heeling The patient stands on a wide base Static ataxia is 
often seen, the patient swaying when he is standing still EUdneal 
reactions Normal Lumbar puncture Fluid normal 

Differential Diagnosis Juvenile tabes is excluded by the familial 
incidence, foot deformity, extensor plantar response and absence of 
pupillary changes in Friedreich’s disease In disseminated sclerosis 
tlie knee-jerks are exaggerated, and the age incidence is usually later 
In Mane’s hereditary ataxia the onset again is later, the knee-jerks 
are exaggerated, and there are no deformities of the feet. 

Course and Complications The course is usually slowly progressive, 
the patient eventually being confined to bed 

Prognosis In some coses the disease is arrested, and frequently 
the patient may live for over 80 years from the onset 

Treatment There is no known cure The limbs should be massaged 
and walkmg exercises encouraged Special boots ore usually required 

Spinocerebellar Ataxia 
(Mane's HereiUary CerebeUar Alaxta) 

This disease resembles in many respects rriedrcich’s ataxn The 
onset IS usually later, generally bRct the age of 20 years It shows 
both a hereditary and a familial incidence There may be some 
degeneration of cells m the ccrcbcUum, but the chief lesion is in the 
spinocerebellar tracts of tbc spinal medulla (cord), especially in the 
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posterior cerebellar tract Tlie gait is of a reeling character, there is ineo 
ordination of the legs and later of the arms The speech is slurred, 
and optic atrophy and nystagmus may be present The knee jerks 
are usually exaggerated The disease dilfers from Friedreich’s ataxia 
in several points such as the absence of deformity of the feet or of 
kyphoscoliosis, the presence of muscular hj^iertonia and the exaggerated 
knee jerks Optic atrophy is more common than it is in Friedreich’s 
ataxia Another tjpe of spinocerebellar ataxia is known as Sanger 
Brown'a ataxxa TTus also resembles Friedreich's ataxia The chief 
distinguishmg points of Sanger Brown’s ataxia are Optic atrophy is 
generally present, there is no nystagmus and the plantar reflexes are 
flexor. It also usually develops at a later date than docs Fnedrcich’s 
atavia 


Peroneal Muscular Atrophy-^ 

{Charcot Marte Tooth Type of Muscular /Urophy Progressive 
A^euraf Musaitar Atrophy) 

Definition A disease characterised by wasting of the small muscles 
of the feet and hands, and the muscles of the distal parts of the 
extremities, associated with lesions in the central nmous system 

Etiology The cause is unknown Predisposing causes 1 There 
IS a farmhal tendency and it appears to be transmitted by females 
2 Age Between 5 and 10 years or m early adult life 8 Sex Males 
predommate slightly 

Pathology Degeneration of the anterior horn cells occurs in the 
sacral, lower cervical end upper Ihoraac regions of the spinal medulla 
(cord) Degeneration may also be present m (he dorsal nucleus and m 
the posterior and postero latcml columns of the spinal medulla (cord) 
The motor nerves suppIjTOg the ofTecled muscles atroph} , there is usually 
an interstitial neuntis of the branches of the common peroneal (lateral 
popliteal) nerve, and atrophic or fibrotic changes occur m the wasted 
muscles 

Clinical Findings The disease starts gradually, the patient 
experiencing difflculfcy in walking ns the feet tend to drop and become 
inverted A condition of bilateral talipes equmo varus thus develops 
Later, as the muscles m the legs ore affected, there is greater difficulty 
in walking After a few j ears, wasting is noticed in the intrinsic muscles 
of the hands, with tremors, and the muscles of the forearms arc subse- 
quently affected 

On Examination During the active stages of the disease, fasaeula 
tions are seen m the muscles wluch arc wnstmg Contractures tend to 
occur, so that the feet are clubbetl and tlie hands clawed The (Juglis 
are not affected, except that in some cases there maj be muscle wasting 
just abo> e the knees , the upper niro, trunk, neck and face muscles arc 
unaffected The limbs assume the shape of a bottle with the neck 
downwards The knee-jerks arc bnsk, but the ankle jerks are lo‘'t 
The superficial reflexes arc present, but the plantar response « 
sluggish or difficult to obtain owing to the contractures Sensation maj 
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be normal, or there may be raij ing degrees of loss of cutaneous sensation 
er the lower parts of tlie arms and legs Vibration, Tnvsc}e and joint 
sense may also be abolished A reaction of degeneration is usually 
present in the affected muscles 

Differential Diagnosis The disease cannot be distinguished with 
certamtj in the early stages from progressive muscular atrophy, which 
maj start m the feet Later, however, the characteristic distribution 
of the muscular atrophy establishes the diagnosis In peripheral 
neuritis the onset is more acute and the sensory changes are more 
marked In the distal type of myopathy of Gowers and Spiller (see 
p 629) there are no sensory changes and fasciculation is not present. 
Claw hand and tabpes eqmno-varus also occur in progressive hyper 
trophic neuritis (Dejenne Sotta’s disease), but here acute pams occur 
in the arms and legs, and the peripheral nerves are tluckencd and 
palpable 

Course and Complications The course is usually slowly progressive 
over several years, but arrest of the disease then occurs, os shown by 
the absence of fibrillarj twitching 

Prognosis The disease is not fatal, but the affected muscles do 
not recov er, although an improvement of function often occurs, due to 
the formation of fibrous tissue 

Treatment The muscles should be massaged Operations are 
contra mdicated, but light splints should be worn to help to prevent 
or correct deformities 

Progressive Spinal Muscular Atrophy of Infants 
(JVerdntg Uoffmann Disease) 

Definition A disease of infants characterised b> progressive 
weakness of muscles, due to degeneration of their motor neurones 
Etiology Tlie cause is unknown Predisposing catues 1 The 
disease may occur in several members of o family 2 Age The 
onset IS usually shortly after birth 8 Sex Both sexes ore affected 
Pathology There is degeneration of the anterior horn cells in tlie 
spinal medulla (cord) supplynng the muscles involved, uith subsequent 
degeneration of the v cntral nerv c roots There may also be degencrativ c 
changes in the bulbar nuclei in the posterior columns and the corticospi 
nal tracts Tlie affcctctl muscles are atrophied 

Clinical Findings The weakness of tiie muscles is usually noticed 
within 2 months of birth or it may not show itself until towards the 
end of the first j ear Tlie muscles are flabby, but the nutrition of 
the infant is generally good The muscles first affected are those of 
the trunk and pelvic girdle, the limb muscles proximal to the trunk 
arc subsequently involved and later the neck muscles , in a terminal 
stage tlie muscles supplied by the bulbar nuclei may atrophy The 
infant lacks power to support itself and mov e ns n normal child and 
if it surv iv es cannot m alk at the normal Tascjcuhtion is not usually 

seen m the affected muscles There is loss of l»th superficial and deep 
reflexes Sensory changes are sometimes detected 
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DilTerential Diagnosis ^Vhen the disease « present at birtli it 
closely resembles amjotonia congenita (see p 629) In the latter, 
however, there is a tendencj towanJs recovery ’ 

Course and Complications The disease is usuall) rapidly 
progressive Pulmonary complications such as broncliitis or broncho- 
pneumonia may develop 

Prognosis The disease is fatal in the course of a few weeks or 
months 

Treatment There is no known treatment 

THE SPINAL NERVES 
Neuralgia of the Spinal Nerves 

Definition Pam along the course of a nerve, not associated witii 
a detectable organic lesion 

Etiology There is little distinction between neuralgia and slight 
degrees of neuritis, and both ore probably due to similar causes These 
include inflammation of the nerve sheath or sensory ganglion anxmia 
cachexia, and toxic substances such as aleoho) and lead Bactenal and 
protozoal infections may also be associated with neuralgia, as to 
influenza, syphilis and malaria Exposure to cold may also produce an 
attack. PredispQs%ng causes 1 Age Usually adults 2 Sex 
Females predominate 

Clinical Findings The patient complams of pam in the course of 
a spinal nerve It often occurs in parox}sras, and maN lend to recur 
daily at about the same time 

On Examination Tenderness may be found at certain points on 
the course of a nerve, or the sLm maj be hypenestbetic over the area 
supplied by the nerve Certain \aneties will be mentioned Cervico 
occipxlal neuralgia Pam occurs in the region of the greater occipital 
nerve, over the back of the head The skm may be very sensitive to 
the touch Brachial neuralgia The pam is situated m such sites as 
the outer part of the shoulder in the area of the circumflex humeral 
nerve, in the upper arm or forearm, or m the region of the median or 
nlnar jdfjres Jjolercostal neuralgia The jnun is located to an intercostal 
space, and tender spots may be found at the sites of emergence of the 
lateral or anterior cutaneous branches (see I^g 24a) Crural neuralgia 
The pam occurs along the front and inner aspect of the thigh Saattc 
neuralgia Here the pam is felt in the region of the sciatic nerve or its 
terminal divisions Cocajdynta The pam is related to the coccjgeaJ 
plexus, and is felt m the region of the coccyx. Planiar neuralgia This 
may be associated with gonorrba» 

Differential Diagnosis Every endeavour should be made to exclude 
a true neuritis, especially that due to pressure by a tumour or enbuged 
glands There are no muscular signs, and usually no loss of sensation in 
neuralgia 

Course and Complications The course is often prolonged, and there 
IS a tendency to recurrence 
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Treatment The patient stmuld be Uioroughly examined to exclude 
any general cause of ill health, such os nmemia or clironic infection 
Local treatment, m the form of heat, is of great value This may be 
applied by hot bottles or by diathermy A sedative mixture con- 
taining Tnc gelsemii 10 m (OC ml ), sod bicarb 15 gr (1 G ), sod 
sabcjl 5 gr (0 3 G), sod brom 10 gr (0 0 G), sjr aurant 20 m 
(I 2 ml }, aquam ad i fl oz (15 ml ) | fl or (15 ml ) ex aqua t d s 

will often afford rehef Other sedatives, such os aspirm 10 to 15 gr 
(0 0 to 1 G ), may be used to afford relief, or to secure sleep Opium 
preparations slioiUd not be prescribed for fear of establishing a habit 

Herpes Zoster 

{ShingUa Zona The Radiculo ganghonxe Syndrome) 

Definition A painful condition associated with a cutaneous 
eruption and inflammation of the spinal ganglia 

Etiology The cause is a \ trus indistinguishable from that causing 
clnclvCn pox The so-called symptomatic zosters arc examples of the 
Virus infection being associate with certain diseases such as ccrebro 
spmal meningitis, m\ clitis, subarachnoid Iwemorrhage, spinal carcinoma, 
or treatment with bismuth, arsenic or gold In some cases herpes 
zoster IS associated with varicella, the latter disease occurring in a person 
who IS m contact with a patient suffering from herpes It may itlso 
occur in epidemics An attack of \ancella docs not afford protection 
against herpes 

Pathology There is inflammation of one or more spinal ganglia 
The ganglion swells and Uiere is Jymphoc>’tic infiltration Acidoplifl 
nuclear inclusion bodies are found m the epithelial cells of the \csiclcs 
Clinical Findings Tlie patient first complains of pain or of hj-per 
algesia in the region of a spinal nerve usually in the chest or trunk, but 
at times along a limb In the course of I or 2 daj's the cutaneous 
eruption appears This consists of vesicles containing clear fluid on a red 
background lhctcmpcraturcissomclimcsrai5edtoDD"orl00®F (87 2® 
or 37 8* C ) for a few dav s at the onset. The cerebrospinal fluid maj 
show an excess of globulin and of lympboc} tes Certain eUnical \ arictics 
arc described, such as zoster universalis (vvhicli may be confused with 
vancelH) ophthalmic zoster, genicular zoster, and glowoplmrjTigcal 
and V nga! zosters Zoster encephalitis and mj chtis ha\ e been recorded 
In the latter the corticospinal tracts maj be involved 

Differential Diagnosis In tlic early stages the pain mav be mistaken 
for Hint of pleurisy or neuritis. The appearance of the eruption 
esbnbhshcs the divgnosis Herpes febniis, which occurs in such conch 
tions ns the common cold and lobar pneumonia docs not follow a nerve 
distribution and attacks are liable to recur The causativ e varus also 
differs from thnt of herpes zoster and it produces encephalitis when 
mjected into rabbits 

Course and Complications Tlie vesicles dr} up in about a week, 
leav mg permanent scars Severe neuralgia ma} ocair ns o 
complication Lower motor neurone paresis involving the affected or 
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adjacent segments is an occasional complication Otic herpes may be 
accompanied bv facial palsy, or ophthalmic herpes by oculomotor weak 
ness, chemosis, iritis, or cychtis Immunity is usually conferred bv 
one attack. 

Prognosis This is good, but m elderly people the post herpetic 
neuralgia may be veiy intractable, causing insomnia 

Treatment The skin lesion should be kept dry, a powder of talc 
and zinc oxide being applied, or, as ts often more convenient, a gauze 
and collodion dressmg Aureora>cin has been recommended but is of 
doubtful \alue It may be given by mouth m doses of 1 G 1 1 d for 
4 or 5 days, followed by subcutaneous injections of vitamin 1,000 
inicrograms weekly for 6 weeks An alternative treatment is the 
intramuscular mjection of 5 ml of gamma globuhn into each gluteal 
region every second day until the vesicles begin to disappear Pain is 
relieved by such drugs as aspuin 10 gr (0 6 G ) t d s or tab codein co 
1 tds For postherpetic neuralgia, treatment with Xrays to the 
affected region of the spine should be tned, and a sedative, such os 
phenobarhitone i to 1 gr (30 to CO mg ), taken at mght In i cry 
intractable cases chordotoray, or altematnely division of the dorsal 
nerve root between the affected ganghon and the spinal medulla (cord) 
together with the roots immediately abos e and below may be advised 
In some cases, however, these operations fail to relieve the pam 

Radiculitis 

Definition Inflammation or degeneration of the spinal nerve roots 
Etiology Radiculitis may be due to intervertebral disc disease, to 
disease of the vertebrae, such as canes or spondyhtis to meningitis due 
to syphilis or tuberculosis, to trauma usually produced by traction on a 
limb or to the pressure of a cervical nb 

CUidcal Findin g s The patient complains of pam, often burning 
in character, which may be paroxysmal It is usually located to a 
band area around the trunk or along an arm or leg 

On Examination Hypenesthesia is generally present m the early 
stages over the site of the pam In Jong standing cases the painful 
area may become anesthetic Bone vibration sense may also be lost 
m the affected part. Muscular wastuig occurs m the groups of muscles 
supplied by the affected nerve roots The cerebrospmal fluid may show 
an excess of IjTnphocytes 

Treatment This vanes with the cause and is desenbed under the 
appropriate sections 

Neuritis 

Definition Inflammation or degeneration of a nerve 
Etiology. Localised neuritis may be due to various causes, such 
as 1 Trauma 2 Compression by a tumour or enlarged lymph nodes 
3 Fibrositis, mvolving the nerve sheath 4 Toxins denied from 
micro-organisms, and possibly from the intestine 5 Dinsion of the 
nerve results m degeneration Cold is a predisposing cause Multip e 
neuritis is separately considered (see p 450) 
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Pathology# In interstitial neuritis inflammatory changes occur in 
the connective tissue between the nerve fibres In pressure or section 
neuritis there is degcnerntion of the nerve sheath and axis cylinders 
Clinical Findings The clinical findings vary in different cases 
according to which function of the peripheral nerve is chiefly effected, 
and also according to the nature of the lesion Thus the sjTnptoms 
may be chicQy motor, sensory or trophic, but these are usually com- 
bioed If the nerve is irritated, as id fibrositic infiltration, the chief 
clinical feature is pam of a varying degree Pam of a burning 
character is known as ** cauaalgia *’ The muscles supphed by the 
nerve are tender, and often cramps, or painful muscular contractions, 
occur when the hmb is at rest. The deep reflexes are often exaggerated 
When there is more definite compression neuntis there is muscular 
wasting of an atrophic tjpe with weakness Xhc muscles are also 
tender and there is alteration of cutaneous sensibility Pam and 
temperature sensations are abolished o\ er the central part of the affected 
area but around this there is a zone in which touch sensation is absent, 
but pam J3 felt more acutely than normal Tliere is usually no reaction 
of degeneration If the nerve is completely severed the muscles 
supplied are paralysed, flaccid and wasted and the reaction of degenera 
tion IS present The deep reflexes arc lost The muscles are not 
tender, and there is complete loss of cutaneous sensation IVophtc 
changes include dr^mess and smoothness of the skin , a localised s^rcatmg 
and keratosis may occur There may also be redness or blueness or 
ulceration of the skin Zn brachial neuntu pam, numbness or tingling 
may be felt abo^ c the clavicle, m the axilla, arm or hand In ulnar 
neuniti pam occurs m the arm or forearm on the inner side The 
nen e is tender on pressure ot the elbow Sensation may be blunted 
over the inner part of the band and the inner one and a halt fingers 
In median neuntu a severe burning pam (causalgm) may be felt m 
the palm of the hand, with aUcration of sensation m the outer part of 
the iiand and outer three ond a half digits 

Treatment During the acute stage the patient should rest m bed, 
the arm being supported on a pillow A liniment of 1 port of lin 
econit , 2 parts of lin bcUadon and 8 parts of hn clilorof (D P C ) 
should bejrcntlv ajyihed daily to the arm, which is tJicn covered with 
cottonwool Electrical treatment is bestavoided during the acute stages 
Sleep maj be secured by the use of hypnotics, suchasMedmalS to lOgr 
(0 8 to 0 6 G } and aspirin 10 gr (0 0 G } 1 1 d or tab codem co 1 1 1 d 
taken for relief of pain After tlic acute stage has subsided light massage 
should be applied to the arm, and if adhesions have formed m the shoulder 
joint, they will probably disappear as the arm is used A search for a 
septic focus in the mouth nasopharynx, alimentary or renal tracts 
should also be made, and, if found, eliminated 
Mcralgia pancsthctica is desenbed on p 400 
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Multiple Neuritis 

{PolyTieuniis Penpheral Neunixs) 

Definlhon Inflammation or degeneration of se\eral peripheral 
nerves 

Etiology. The causes, which are varied, may be grouped as follows 
"1 Exogenous chemical substances, such as alcohol, msenic, lead, 
mercu ry, ^per, phosphorus, silver, g old, ether, carbon monoxide,*^ 
bitone, etc Jt Torms of micro orgamsmsT^ in diphtheria, typhoid 
fever, influenza, gonorrhcna, syphilis, malaria, leprosy and tuberculosis 
-3 Deficiency diseases, such as ben be n or lac k of the vitamin B c omplex 
4 Metabolic disturbances, as m diabe tes meUitus. pout, angmia poipb} 
na, anijjarcinoma -^o Vascuto 'causes, such as thrombo-angntis 
obhterans and^^Iyartentis nodosa Acute uifectn e or toxic poly 
neuntis is thought to be caused by an unknown toxin or virus 
Predis^Qsxng tausta I Age Usu^y 20 to 40, but children are 
affected m diphtheria 2 Sex Equal incidence 8 Cold and exposure 
may predispose In some cases no cause is discovered 

Pathology, in Jong-standu^ cases there is parenchymatous degen 
eration of the peripheral nerves, usually m their distal parts The 
toxin IS probably earned by the blood stream, and appears to have a 
special aflinity for certain nerves, and in some cases for certain nerve 
fibres in the nerves Thus in lead poisoning the motor fibres supplying 
certam arm muscles are especially Lable to be affected Chromatoly tio 
changes may also be seen in the cerebral cortical cells 

Clinical Fmdiags The onset is usually msidtoua with prodromal 
symptoms Thus the p atient t nay^complam of numbness, ^nghng or 
p ^ng m the legs or of cramps m th e ^Ives The feet or legs ma y feel 
hot or” cold Vanous chmeal types of neuntis exist, accordmg to the 
toxmagent v^Tfius m.lead neuritis the motor nerve fi bres are aflected 
usually m the arms, but sometimes m ^e legs or elsewhere ~Bolh arms 
or legs are mvolved, the distr i bution of the lesion bein g s^ munetnea] 
The motor lesions are of the l owerjeurpne typs, there being a ilacad 
parah sis of certam muscles, with waslmg and loss of the deep reflexes 
A reaction of degenerati^ tnay be obtomed Often a mix^ type of 
neuritis is present, with motor, sensory and possibly trophic changes 
T^s m aicohobc neuritis the legs are chie/Ij affec^d There is pain in 
the calves or feet with muscular tenderness ^nsor y changes may be 
present w ith^ a stockm g area of d istribution Hyperasthesia or 
inSth^a of the foot and lower part of the legs may be found In the 
Earl> stages the kn^e jerks ma y be exag gerated but later thej are lost 
In diabetic~neuntis trophic chan ges may be_Eeen. s uc h as a perfo rating 
ulcer or gangrene of a toe . Other trophic changes found in different 
tj’pes of neuritis~m3ude vasomot or distur bances, such as__rcdness 
of the skm, a smooth glossy skin, absence of Eair^ increased sweating, 
cedema, bnttleness'^f the nails and keratodermia Achlorbjdria is 
present m some cases of multiple neuntis 

In acute mfecti\ e polyneuntis there is a rapidly spreading paralyns 
involvmg the legs, arms and trunk. The VII cranial nerve may also be 
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affected Tliere js m addition constitutional disturbance os shown by 
the rise of temperature Th e Guillatn B arri syndrome is characterised 
by_ a. diffuse_poIvncuntt s. often ^t1in«!ateral facTal~p ^sy iiulb^ 
paralytic symptoms may develop The cerebrospinal fluid contains an 
excess of albumin but no cells Fever is'iisiialJy 'absent, excepTal the 
onset The mortality rate vanes between 8% and 80% 

Differential Diagnosis In the motor variety of peripheral neuritis 
other causes of weakness and wastmg of muscles must be considered 
The symmetrical distribution of a lower motor neurone lesion is charac- 
teristic of peripheral neuritis la anterior poli omyelitis the illness 
is acute and special groups of muscles are picked out The temperature 
IS also usually raised In acute myejiUs th e paralysis in%~olv cs the 
bwe^paj^t of the body t^a certam level , the splnncters are usually 
affected which is not the case in peripheral neuritis and sensory changes 
extend up to a definite segmental level ^ndri^s_parnly'sis closely 
resemb les acute infective polyneurit is ^^'ben ataxia and pamTTrTlhe 
limbs are prominent features tabes dorsalis may be suggested In the 
latter, the amesthetie patches on the trunk and nose the pupil changes 
and the examination of the cerebrospinal fluid are diagnostic '^e 
trophic type may suggest Rayna ud s dtseim^ erythromclalgia aero 
cyanosis or syringomyelia ITiere are usually some motor changes 
present os well in peripheral neuritis and the stocking and glove distribu 
tion of sensory clianges is suggestive of peripheral neuritis 

Course and Complications The course is usually chronic, the 
symptoms lasting several months Li acute iDfccti\e polyneuritis the 
course u howe^er, more rapid hlental changes, such as Korsakow’s 
psychosis (see p 798) are especially liable to occur m association with 
alcoholic neuritis Myocardial degeneration may also be prese nt, 
particularly in diphtheritic neuritis and m ben bcri Permanent 
contracture of the antagonistic muscles may ensue 

Prognosis Tlus is improved when Uie diagnosis is made early and 
the cause removed at once In acute infcctnc polyneuritis Uie outlook is 
serious and death may rapidlyresultfromrespiratory or cardiac failure 
Treatment The patient should be j)ut to bed and the affected 
limbs rested If there is oudence of myocardial degeneration the 
patient should he wth llic head raised on one pillow only The cause 
of the neuritis should if possible, be removed Contracture of the 
unaffected muscles must ^ prevented by the use of light celluloid 
splints to keep the affected muscles from being over stretch^ Ilot 
fomentations are useful in r elievin g pain In addition it may be 
nccessai^to'givelmnlgesindrugs sucii os aspirin 10 gr (0 (^G )_o^tab 
codcin CO 1 1 d s Special treatment is required for the ncuntis due to 
lead (sec p 789) and diphthenn (sec p 672) In the Guillam Baird 
syndrome fasourable results have followed the daily jntrasenous saUne 
(inp injection of 25 mg A CTII Treatment with \rtamin Bt or w iih the 
whole srtnmin B complex is of doubtful xalue m alc^ohc ncuntis. 
Electrical treatment by dialliomy^ is of saluc~m some cases for 
the relief of pain As the pain subsides the muscles should be gently 
massaged 
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Tumourt of Nerves 
Etiology. The cause is imlsiown. 

Pathology The tumour may be a neuroma, a fibroma or sarcoma 
Single or multiple tumours may be met with The true neuroma 
consists of nerve ganglion cells or nerve fibres, and occurs m the 
sympathetic system The perineural fibrobLnstoma arises from the 
nerve sheath When appearing on cutaneous nerves they are known as 
moUuscum fibrosum, and if, m addition, there is pigmentation of the 
skin, they constitute von ReekJmghausen’s disease 

Qmical Fmdiags Nerve tumours may give rise to no sj-mptoms 
If attached to the dorsal nerve roots, they may cause pain, or muscular 
weakness it they anse from the ventral nerve roots IHien situated 
under the skm they are usually tender to pressure (tuberculosa dolorosa) 
Treatment If the tumour is causing symptoms and is accessible, 
it should be removed surgically 


The Cen-ical Plexus and its Branches 
Anatomy. The cemcal plexus is formed from the ventral rami of the 
upper four cemcal nerves 

The Phrenic Nerv'c 

Anatomy The phrenic nerve is formed from C 8, C 4 and C 5 
nerves, chiefly from C 4 It passes down the neck over the scalenus 
anterior muscle, and after troversmg the thorax suppbes the diaphragm 
Etiology of Lesions Lesions may be due to 1 Trauma, such as 
a wound m the neck. 2 Pressure, as by arthritis or fracture of the 
spine, enlarged IjTnph nodes, a mediastinal tumour or abscess, or a 
pericardia! eSusion 8 Nervous diseases such as spinal meningitis, 
poliomj elitis, hiemorrhage of the spinal medulla (cord), Landrj ’s para 
lysis, neuntis or a tumour 

Clinical Findings Often no abnormal physical signs can be detected 
Thus the movement of the lower part of the chest and of the upper 
part of the abdomen appears normal The air entry at the base of the 
lung on the affected sideisoffenweakcrowingtothefibrosisof tbeJung 
X ray examination shows the diaphragm on the affected side raised 1 
to 2 mches (2 5 to 5 an) and motionless, or exhibiting paradoxical 
movement (see p 214) In cases of paralj-sis of the diaphragm by 
enlarged l}Tnph nodes due to mabgnant disease rerversal of dia 
phragmatic movement maj occur on the affected side, the paradoxical 
znovezaent showing the affected half of the diaphragm to ascend with 
inspiration, when the diaphragm on the sound side descends Spasm and 
flutter of the diaphragm arc considered on pp 214 215 Ifbothphremc 
nerves are paralj*sed there is recession of the upper part of the abdomen 
with mspuation. If the intercostal muscles are also paralj-sed death 
occurs from respiratory failure 
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The Brachial Piexus and its Branches 
Anatomy The brachial plexus is formed from the ventral rami of 
the 5th to 8th cervical nerves and from part of the 1st thoracic none 
Etiology of Lesions The brachial plexus may be affected by various 
lesions such as 1 Lesions of the cervical spine such as the Klippel Fetl 
st/ndrome m which there is fusion of the vertebra;, prolapsed inter- 
vertebral disc, cervical spondylosis, fracture dislocation, and caries due 
to tuberculosis, sypluhs or secondary deposits 2 Trauma, from a 
wound or by violent traction of the arm, ns occurs in obstetrical 
paralysis 8 Pressure, from a ecrvicnl nb, a rudimentary first nb, or a 
normal first nb, or from a fractured or dislocated clavicle or humerus, 
or a subclavian aneurysm 4 Neuritis (see p 448) 

Clinical Findings If the lesion affects the wiiole of the brachial 
plexus, the corresponding arm and hand are flaccid and paralysed, 
and sensation is lost over the ann and hand The sympathetic supply 
to the eye may also be involved by the injury to the Th 3 root, and 
the eye on the same side shows a small pupil with enophthalmos, 
and possibly slight ptosis Only a portion of the plexus may be 
damaged Thus if the C 6 and part of the C 8 roots arc injured 
there is paralysis of the upper arm type (Erb-Duchenne) Tins ts the 
type met with in obstetneal paralysis The muscles paralysed include 
the deltoid, biceps, brachialis, and the supinator, but the sensory loss 
18 usually slight If the C 8 and Th 1 roots arc injured the resulting 
paralysis is of the lower arm type (Klumpke) There is paralysis of the 
small muscles of the luind and the wnst and finger flexors arc often 
affected Sensory loss is found on the medial side of the hand and 
forearm and there may also be a small pupil and enophthalmos on the 
same side Cerv ical ribs usually cause lesions of the lower arm ty^ie 
Such a cemcal nb is liable to develop from the 7th cervical vertebra, 
when the brachial plexus is pre-fixed the C I root joining the plexus 
and tlie C 4 and 5 nerve roots being large, whereas the C 8 and Th 1 
roots are small Often there are bilateral cerv ical ribs, but symptoms 
are only found on one side, usually the nght. They are due to pressure 
of the nb on tlie lower segments of the plexus Tliey do not usually 
show themselves until the patient grows up In some cases in soldiers 
they were first noticed u hen the patient vrore a pack Tiic syTnptoms 
and signs ar? of the lower arm type, os described above There may be 
numbness tinghng or pain on the medml side of the hand or forearm, 
winch IS Tcheved by elevating the band There may also be wasting of 
the small muscles of tlie hand and a claw liand may develop Tlie 
radial pulse may also be veaker on the alTcctcd side In the so-called 
scalenus antenor stjndrone (see p 24S) it is suggested that there is first 
drooping of the shoulder, then compression of Tli 1 root and the sub- 
clavian artery between the normal first nb and the clavncle This leads 
to scalenus anterior spasm Tlie term thoracchonUarp inlet rjndrome is 
non-committal os regards etiology, and so preferahlc It is not uncom 
mon in women who have to carry heavy sliopping bags Acroparesthesia 
of tlie Iiands and arms, observed chiefly in middle-aged and elderly 
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women who have to perform unusual manual work, may be due to the 
same cause The patient complains of burning pain, tmgling, sagging 
of the shoulder, numbness and uselessness, and, at times, pallS or 
blueness of the fingers, worse at night 

DiflerenUal Diagnosis. This is established by X ray examination, 
but care should be taken to exclude other diseases, causint^ muscle 
wasting of the hand, such as syringomyelia and progressive muscular 
atrophy 

Treatment. If the cervical nb is giving use to definite symptoms, 
jt should be removed surgically In the thoraco axiHary inlet syndrome 
the affected arm should be rested m a slmg In more advanced cases 
the subclavian arteiy may be freed, by division of the scalenus ontenor, 
and the brachial plexus by division of the first nb For acroparffisthesia, 
the only treatment that affords relief is mt , electrical treatments 
are useless 


The Long Tbontdc Nerve 
(The Nerve 0 / Bell) 

Anatomy The long thoracic nerve arises from the C 5, C 6 and C 7 
nerve roots as they traverse the intervertebral foramina It passes 
tliiough the scalenus medius muscle to the a:^a and to the outer side 
of the serratus muscle, which it innervates 

Etiology of Lesions The long thoracic nerve may be affected by • 
1 Trauma, by a wound m the neck or axilla, or by carrymg heavy 
weights on the shoulder as may occur with porters 2 Neuritis, in 
mfluenza or diphtheria 8 A spi^ medulla (oord) or cerebral lesion, m 
progressive muscular atrophy 

Clinical Findings The patient finds that his upper arm and shoulder 
are weak Thus there is difilculty m elevating the arm above the level 
of the horizontal and in pushing with the arm 

On ExamiTiaiton \Vhen the arm is by the side the scapula on the 
affected side is higher than the othw one, and the infenor angle is nearer 
the spme If the patient is asked to hold his arms out in front of hun 
and the back is inspected, there is prominence of tbe medial border of 
the scapula (winging of the scapula) on the affected side 


Tbe Circumflex Humeral Nerve 

Anatomy The circumflex humeral nerve arises from the posterior 
cord of the brachial plexus from the C 5 and C 6 nerves It travels 
behind the axillary artery, and winds round the surgical neck of the 
humerus to supply the deltoid and teres minor muscles It also gives a 
branch to the shoulder'jomt, and a cutaneous nerve to the skin of the 
upper and outer half of the arm 

Etiology of Lesions The circumflex humeral nerv e may be affected 
by 1 Trauma, in dislocation or fracture of the shoulder or bj the 
pressure of a crutch 2 Arthritis and bursitis of the shoulder 3 Neun 
tis, m fibrositis, diabetes melhtus or exposure to cold 
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Clinical Findings The patient complains of pam m ibc region of 
the shoulder and the outer and upper part of the arm He may abo 
expencnce difficulty in raising the arm or rotating it outwards 

On Examxnaiion Flattening of the shoulder may be seen, owing to 
wasting of the deltoid There is some blunting of sensation oer the 
upper and lateral part of the arm The pam may encircle the upper part 
of the arm hke a hot wire, completely preventing sleep, and it is alwajs 
worse when the patient is m bed In long standing cases adhesions 
may form in the shoulder joint 

The Radial Kervc 

Anatomy The radial nerve is formed from the posterior divisions 
of C 6, C 0, C 7, C 8 and Th 1 nerve roots 

At first the nerve lies behind the axillary artery, and in the upper 
third of the arm it passes behind the brachial artery on the medial side 
of the arm. In the middle third of the arm it passes behind the humerus, 
and reaches the lateral side of the humerus m the lower third of the arm, 
entermg the forearm by passing m front of the lateral cpicondyle of 
the humerus It then gives off the posterior interosseous nerv c The 
radial nerve supplies the triceps, anconeus, brachiomdialis, extensor 
carpi radiahs longus and the brachialu muscles The cutaneous branches 
include the posterior cutaneous and the lower lateral cutaneous nerves 
of the arm and the posterior cutaneous nerve of the forearm It also 
supplies the skin over the back of the wnst, the lateral side and back 
of the hand, the back of the tliumb and the lateral side of the indc-x 
finger and the adjoming sides of the index and middle fingers and of the 
middle and nng fingers 

The Poslmor Ijderosseous Nerve This runs round the lateral side 
of the radius to reach the back of the forearm, and trov elling deep to the 
extensor tendons ends on the back of the carpus It supplies the 
following muscles The extensor carpi radiahs brevis, supinator, exten 
sor digitorum, extensor digiti minimi, extensor carpi ulnans, abductor 
polhcjs longus, e.Ttensor poUicis Jongus, extensor poUicis brevis and the 
extensor indicis 

Etiology of Lesions The radial nerve or its branches may be affected 
b> 1 Trauma, by a fractured humerus, pressure of a crutch or by 
pressure from sleeping on the arm when under the iniluenee of alcoliol 
2 Neuritis, due to cold or to lead 

Clinical Fmdings Paralysis of the muscles supphed by the radial 
nerve causes vsTist drop There is inabdity to eirtend the fingers at 
the metacarpo-phalangeal joints, or to extend the elbow or supinate 
the forearm There is rarely loss or blunting of sensation over the 
back of the arm, forearm and outer side of the back of the hand 

Treatment The forearm and hand should be supported on a 
splint, with the wrist and fingers slightly extended 

The Ulnar Nerve 

Anatomy. The ulnar nerve is formed from the C. 8 and Th 1 
nerve roots from the medial cord of tlie bmcliial plexus It passes in 
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the axilla between the axiUary artery and vein In the upper half 
of the arm it hes in front of the tnceps muscle medial to the brachial 
elbow it 13 placed tictween the medial epicondylc of 
the humerus and the olecranon. In the forearm it lies between tlie 
flexor carpi ulnans and flexor digitorum profundus muscles, and passme 
m front of the ll^or retinaculum into the palm of the hand it dn ides mto 
a superficial and deep branch. There are no branches in the upper arm. 
In the forearm the followmg branches arise • Muscular, to the flexor 
carpi ulnans, and medial half of the flexor digitomm profundus muscles 
Cutaneous ; (a) Palmar, to the palm of the hand and hypothenar 
eminence ; (5) Dorsal, to the bade of the wnst and band, tlie medial 
side of the httle finger and the adjacent sides of the little and nng 
fingers The superficial terminal branch supplies the palmans brevis 
and the skin of the palmar surface of the medial side of the little finger 
and the adjacent sides of the little and ring fingers The deep terminal 
branch is distributed to the following muscles ; The flexor hre%ns digiti 
minimi, the abductor digiti minimi, the opponens digili mininu, the 
mterossei, the third and fourth lumbncals, the adductor poUicis, and the 
flexor polhcis brevis 

Etiology of Lesloas The ulnar nerve may be affected by: 
1. Trauma, such as a wound or injury of the arm or elbow 2 Kcuntis, 
due to cold or to leprosy. 

CUoJcal Fiadiflgs. If the lesion is situated near the elbow the 
patient notices weakness in flexing the wrist 

On Examinaiicn : There may be radial deviation and extension at 
the wnst joint, the fingers are extended at the metacarpo-phalangeal 
joints, but flexed at the mterphalangeal joints, especially the two Inner 
fingers. There is inability to adduct the thumb and the patient cannot 
separate the fingers With a lesion at the wrist a claw hand de\ clops, 
there is wasting of the lij-pothenar eminence and of the spaces between 
the metacarpal bones. There is also loss of sensation o \ er the inner one 
and a half fingers 

Treatment. The arm should be rested, and the forearm and hand 
supported m a splint. 

The Median Nerve 

Anatomy. The median nerve is formed from the lateral and medial 
cords of the brachial plexus, from the C. S, C C, C 7, C. 8 and Th. 1 
nerve roots 

The median nerve passes down tlic front of the arm on the lateral 
side of the brachial artcrj’, and m the lower thud of the arm crosses in 
front of the artery to its medial side. It reaches the forearm between the 
two heads of the pronator teres muscle. It runs down the middle 
of the forearm deep to the superficial muscles and enters the palm on 
the lateral side of the flexor tendons of the fingers Tlierc are no 
branches in the arm In the forearm it gives off the anterior interosseous 
and the palmar cutaneous branches The anterior interosseous nerve 
gives branches to the flexor polhcis longus, and the lateral lidf 
flexor digitorum profundus and the pronator quadrotus muscles Tlie 
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palmar cutaneous branch supplies the slan of the palm The median 
nerve m the hand supphes the following muscles The abductor and 
opponens poUicis, the superficial head of the flexor polhas brevis and 
the two lateral lumbncals The cutaneous branches are distributed to 
both sides of the thumb, the lateral side of the mdex finger, and the 
adjacent sides of the second and third, and third and fourth fingers 

Etiology of Lesions The median nerve may be affected by 
1. Trauma, such as a wound m the arm or forearm 2 Pressure, ns by 
contractions of the t^vo heads of the pronator teres m plaj mg tennis 
( * tennis elbow ’ ), or continued use of the ann, os m dentistry 9 The 
median nerve may be compressed in the carpal timnel Tlus is liable 
to occur in w omen from pressure on the ivnsts os m scrubbing or follow- 
ing fracture It is often bilateral 

Clinical Findings If the lesion occurs above the elbow, there is 
weakness m pronatmg the forearm and m flexing the wnst and the 
mterphalangeal joints The thumb also cannot be abducted The 
hand is deviated to the ulnar side When the lesion is located at the 
wnst there is wasting of the thenar eminence and mabihty to abduct the 
thumb Loss of sensation m both lesions is found over the thumb and 
the two and a half outer fingers The patient often complains of severe 
burning pam (causalgia) m the hand when the nerve is incompletely 
divided Trophic changes appear in the hand, redness, sweating, a 
glossy skin overgrowth and curving of the nails, wasting of the finger 
pads swelling of the joints and fragOitj of bones AMien Uie nerv e is 
compressed in the carpal tunnel there is weakness and woslmg of the 
abductor brevis and opponens poUicis There may also be pain and 
tingling m the region of the cutaneous supply of the thumb and fingers 

Treatment Tlie arm should be rested m a sling and the thumb 
muscles prevented from stretching by on adequate splint Division of 
the flexor retinaculum ligament will relieve carpal tunnel compression 
Procaine block of the sympathetic, or sympathectomy may be required 
for causalgia 

The Musculocutaneous Nerve 

Anatomy The musculocutaneous nerve arises from the lateral cord 
of the brachial plexus from the C 5, C, 0 and C 7 nerves 

The musculocutaneous nerve passes down the arm between the 
biceps and brachiahs muscles to the elbow It supphes branches to these 
two muscles and to the coracobrachinlis In the forearm it supplies the 
skin on the outer and posterior aspect. 

Etiology of Lesions The nerve may be injured by trauma or 
invoh cd in a neuritis 

Clinical Findings, Tlie patient has difficulty in flexing the forearm, 
and sensation may be lost over the outer side and back of tlic forearm 

Cervical Spondylosis 

Definition. A condition charactensed by dcgenentive changes in 
the cervical intervertebral discs and vertebne accompanied by cemcal 
radiculitis and at times by cervical spmal medulla (cord) compression 
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EUoIogy The cause is uuJjioot In some cases cervical spondilosis 
fohoiTS Irauma to the nech irhich may not hai-e been recognised at the 
time It may be due to irhiplash mjury to the neck, caused usuallj by 
a car coUision from behind, or it may follow straining of the neck undw 
an anEesthetic 

Pathology The most important lesion is compression of the cervical 
nerves in the intervertebral foramina Less often the nerve roots are 
compressed before they enter the foramma, or the spinal medulla (cord) 
IS compressed The pathological dianges include disc degeneration and 
narrowing, which limit flexion and extension of the spine and shorten 
the spme The mter\ ertebral foramma are thus narrowed from above 
downwards and the nen’e roots may be UnLed The disc may protrude 
or It may rupture Pressure may thus occur on the nene m the 
foramen, on the spinal nerve root or on the spinal medulla (cord) 
Osteophytes may form on the neuio central joints partially oblitcjoting 
the intervertebral foramina, or intrnspinally compressing the spinal 
medulla (cord), or on the antenor surface of the body of the \ertebra 
impinging on the asophagus Fmally, fibrotic changes may compress 
the nerve roots and radicular nerves In some cases the vertehne 
become fused, in others they are unduly mobile, with spondylolisthesis 

Clinical Findings A disc may rupture suddenly causing se\ ere pain 
in the neck, with limitation of movement Usually the onset is 
insidious with nene real st/mptoms Pam radiates to the shoulder, arm, 
hand, digits, and may be felt m the upper interscopular region, or m the 
upper part of the front of the chest The trapezius muscle may go into 
spasm on one side In some cases pam radiates to the side of the neck, 
to the teeth, or to the ears Parxsthesia is often sn early symptom, 
bummg or tingling sensations in the fingers, or there may be numbness 
and difficulty m picking up small objects The radial side of the arm 
and hand is more often affected than the ulnar Pressure of osteophytes 
on the oesophagus may cause dysphagia Some patients complain of 
hoarseness, when tired Sluscular wasting of the arms or hands is not 
common The symptoms ore markedly aggrav ated by flexing the neck 
and by vibration when in a cor or tram 

Spinal medulla {cord) symptoms (myelopathy) Compression of the 
spinal medulla (cord) affects the legs more often tlian the arms, but all 
four limbs may be involved m a quadnpicgio, PancsUicsia is an early 
symptom m the feet, with a cotton wool sensation This leads to 
unsteadiness and the patient may stand on a wide base and like to hav e 
one leg touching a solid object to gam support. Spastic weakness may 
develop with root pains in the legs The deep reflexes m tlic arms arc 
often increased, and usually some slight scnsoiy loss can be detected 
In all cases of suspected ccrvucal spondylosis the cervneal spine must 
be X rayed obliquely to show the intervertebral foramina, JatcralJy to 
show narrowing of the discs, and antcro postenorly In some cases a 
my elogram is required to show a disc protrusion or obliteration of the 
nerve root pouch in the mtcrvertebral foramen 

Differential Diagnosis Cervical spondylosis produces such ^tean 
symptoms and signs that many diseases may be simulated ami 
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must be considered m establisbing tbe diagnosis Tliese include 
brachial neuritis angina pectons, progressive muscular atrophy, the 
scalenus anterior syndrome, disseminated sclerosis, subacute combined 
degeneration of the spinal medulla (cord) a spinal medulla (cord) 
tumour or e\ en a mid brain tumour X ray examination of the cen ical 
spine usually reveals the nature of the trouble, although m many people 
there are X ray appearances of ccnncal spondylosis •without the patient 
noticmg any symptoms 

Prognosis Tins varies -with the nature of the lesion Cases diagnosed 
early usually respond quickly to treatment, more severe ones may lead 
to invalidism for montlis or y'ears 

Treatment Jlild cases may be treated by weanng a plastic collar, 
and the patient may make a complete symptomatic recovery without 
giving up work More severe cases should be put to bed and the head 
immobilised between sandbags day and night Tliere should only be 
one pillow and a fracture boa^ should be used A plastic collar should 
be worn mtemuttently for 0 to 0 months when the patient gets up, 
especially on travelling in a car or tram or on doing work involving 
flexion of the neck Neck traction is undesirable and may lead to 
severe giddiness lasting for several montlis after traction is discontinued 
This may be due to disturbance of circulation m the vertebral arteries, 
wluch run through the foramina m the transverse processes of the 
upper SIX cerv ical vertebrs The posterior inferior cerebellar artery 
and the anterior spinal artery are branches of the vertebral artery, and 
so the cerebellar and spinal medulla (cord) arculation may be alTccted 
Operation is required m some cases for removal of osteophytes and 
decompression of the spinal or radicular nerv es 


The Lumbosacral Plexus and Its Branches 
Anatomy The lumbosacral plexus is formed from the anterior 
pnmaxy divisions of the 1st to 5Ui lumbar and 1st to 4th sacral nerves 


The Femoral Nerve 

Anat omy The femoral nerve is derived from tJie dorsal brandies of 
the ventral rami of the L 2, L 9 and L 4 nerves It supplies muscular 
branches to Uie ibacus, pectincus, sartorius and quadriceps femons 
muscles The sensory brandies arc Uie intermediate and medial cuta 
ncous nerv cs passing to the antenor and medial side of the thigh and the 
saphenous nerve supplying the medial side of the leg and foot 

EtiologyofLesions The femoral nerv e maj be affected by 1 Trau 
ma, in fracture of the pelvns or femur, or by wounds m the groin 2 
Pressure, due to a prolapsed intervertebral disc between I 8 and L 4 
to a psoas abscess a tumour of tlie pdns, enlarged inguinal lymph 
nodes, or an aneurysm of the Uioc artery 8 Artliritis of the spine or 
hip 4 Neuntis due to thabetes rodhtus B Neuralgia associated 
with dironic constipation 

Clinical Findings Vn organic ksion of the femoral nerve gives rise 
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to Wtokness of the thigh, the patient complaining that lus knee lets 
him down 

On Exarntnation There is weakness and wasting of the extensors 
of the Md slightly of the hip flexors The affected muscles are 
flaccid Tenderness may be found on pressure on the medial side of the 
thigh. The knee jerk is diminished or absent, and the quadriceps 
femoris muscle may show a reaction of degeneration There may be 
anoesthesn or paraisthesia over the medial side of the thigh or leg In 
crural neuralgia there is pam on the medial side of the thigh or leg and 
the medial side of the foot In all cases a rectal examination should be 
made to exclude a growth, together with an X ray eiammation of the 
pelvis and spme 

Prognosis and Treatment. These vary with the cause In cases 
due to neuritis the treatment consists m rest and light massage Support 
may be given to the knee fay an elastic band passing down the front of 
the thigh and attached above to a belt on the thigh and below to a 
garter around the calf 


The Obturator Nerve 

Anatomy The obturator nerve is dern ed from the \ cntral branches 
of the ventral rami of L 2, L SandL 4 nerves The antenor branch 
supplies the adductors of the thigh, and (he skm over the medial part 
of the lower two tlurds of the thigh The posterior branch supplies the 
obtumtor extemus muscle {an external rotator of the thigh) end the 
knee-jomt 

Etiology of Lesions The nerve may be injured in women during 
labour or by the pressure of a pelvic tumour or an obturator hernia 
Clinical Findings In obturator neuralgia there is pam over the 
medial side of the tliigh ^Mien tJie nerve is dcfimlcly injured by pres 
sure there is weakness of tlic thigh adductors, os shown by difficulty in 
crossing the leg, and weakness in external rotation of the hip may also 
be detected There may be blunting of sensation over the lower part 
of the side of the thigh. 

Treatment This varies with the cause 

The Lateral Cutaneous Nerve 

Anatomy The lateral cutaneous nerve is denv cd from the dorsal 
brandies of the ventral mmi of L S and L 3 nerves It enters the thigh 
close to the anterior supenor ihac spine, beneath the ingmnal (Poupart s) 
hgament. It is a sensory nen c which supplies the skin on the lateral 
side of the thigh and below the great trochanter of the temnr 

Etiology of Lesions Lesions may be due to trauma to pressure m 
pregnancy to neuritis or to local fibrositis m the tunnel of the fascia lata 
njpirftl Findings Neuntis of the lateral cutaneous nerve is knoim 
as meralgia panxslheiiea It is generally caused by tension of the over- 
lynng fasaa It usuaffv affects obese, middle-aged men but it may 
occur during pregnancy It begins with a sense of numbness over Uie 
antero lateral aspect of one thigh Later Uierc is bummg, tmgliBg on 
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pain, worse on standing or walking A tendtr spot may be found at tlie 
lateral end of the inguinal bgament, where the nerve enters the thigh 
Treatment In some cases it is advisable to excise the nerve to 
relieve pain 


The Sdatic Nerve 

Anatomy. The sciatic nerve is denv ed from the ventral branches of 
the V cntral rami of L 4, L 5, S 1, S 2, S B, (tibial nen e) and the 
dorsal branches of the of the ventral rami of L 4,L 5,S 1,S 2, (common 
peroneal nerve) The nerve, before division, supplies the hamstnng 
muscles which flex the knee (tlie biceps femorjs, semimembranosus, 
semitendinosus and the ischial head of the adductor magnus) It 
dmdes into the common peroneal (lateral popliteal) and the tibial 
(medial popliteal) nerves The common peroneal {lateral popliteal) 
nene) Tins passes doim from the lovrer part of the thigh to the back 
of the head of the fibula, where it divides mto the deep peroneal (anterior 
tibial) and superficial peroneal (musculocutaneous) nerves The deep 
peroneal nene supplies the ankle flexor muscles and the extensor muscles 
of the toes (t e , tibialis anterior, extensor hallucis longus, extensor 
digitorum longus and peroncus tertius muscles) It also gives a eutane* 
ous branch to tlie sUn between the great and second toes The super 
JiciaX peroneal nerve supplies the peroncus longus and brevis muscles 
(which ev ert and extend the ankle), and cutaneous branches to the skin 
over the front of the lower part of the leg, the dorsum of the foot, the 
medial side of the great toe, and the adjacent sides of the 2nd, Brd, 4th 
and 5th toes The Ubtal (medtol pophienl) nerve This dindes at the 
ankle into the medial and lateral plantar ncr\ cs It supplies brandies to 
the calf muscles whidi extend the ankle and flex the toes (» e , the 
gastrocnemius solcus, pHnlans, pophteus, tibiolis posterior, flexor 
digitorum longus and flexor liallucis longus) and cutaneous branches to 
the lateral side of the hack of the leg the heel and back of the sole of the 
foot The medial plantar nerve Tlus supplies muscular branches to the 
abductor hnlhicis, flexor hallucis brevis flexor digitorum brevis and 
first lumbrical muscles, and cutaneous branches to the medial side of the 
sole of the foot, and the plantar surface of the medial three and a half 
toes The lateral planti^ nerve This supplies the remaining small 
muscles of tlie foot, and cutaneous branches to the lateral side of the 
sole of Uic foot, and the plantar surface of the lateral one and a half toes 

Etiology of Lesions The sciatic nerve may be affected by inflamma- 
tory changes of the spmc or meninges at its origin from the spinal 
medulla (coni), by a spmal tumour or prolapsed intervertebral disc 
In the pelvis it may be involved in a fractured pelvis, or by a tumour, 
or the pregnant uterus At the sciatic notch or m the thigh it may be 
injured by a wound or involved by inflammation of its sheath The 
common peroneal (lateral pophlnl) jiervcis liable to injury, and it may 
be affect^ m lead neuritis The tibial (medial popliteal) nerv e is rarely 
affected 

Clinical Findings Lesions tn the pelvis or thish These result in 
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paral^is of the bmistrmgs and aH the muscles below the knee There 
IS inabihty to flex the toee nnd the foot is dropped The patient can 
neither stand on ^s heel nor on his toes, but he can usuaBj- walk. There 
IS loss of the anUe-jerk, and anaesthesia is found over the foot and the 
lower two tlmds of the calf iejians 0 / the common peroneal neira 
The fMt IS topped and inverted , the toes ate flexed and cannot be 
extended The patient can stand on his toes There is anicsthesia on 
the lateral half of the front of the leg and on the dorsum of the foot and 
adjacent sides of the toes lesions 0 / tts (ihnl nens The patient 
cannot c.vtend his foot and cannot flex the toes He cannot stand on 
his toes There is anicsthesia on the lower third of the lateral and pos- 
terior part of the leg, and the sole of the foot and plantar surface of the 
toes Later, contracture may occtir causmg a cla\r foot 


Sdatlca 

Defimhon Three conditions are commonly included in the term 
sciatica Interstitial neuritis of the sciatic nerve^S Symptomatic 
sciatica in which the ner\ e is invoU ed by compression or by extension 
of an inflammatory process .,3 Pam referred along the sciatic nerve 
which Itself IS not involved in any pathological process 

Ebology Some authorities deny the existence of sciatic neuritis 
but interstitial neuritis may be due to some toxi infective condition 
such as focal sepsis, rheumatism alcoholism, dialietes meUitus, syphilis 
etc S>'mptomatic suatica is Mmmonly due to fibrositis spading 
,fro_m adjacent muscles and fasci®_to mvdlve“the^eath of the sciatic 
nene OtbercausesiDcIudespin^fiQedulIa(cord}tuiQour traimia spinal 
"caries spondylitis, meningitis fractured pelvis, prolapsed inter 
vertebral disc a pelvic tumour etc It does not follow that osteo 
arthritis of the spine as revealed by X ray examination is neccssardj 
the cause of sciatica in an individual case Pam maj be referred 
reflexly along a healthy sciatic nerve from osteoarthritis of the hip 
sacro dne strain etc, Predtsponng causa Age Usually over 
20 years 2 Sex Males predominate S Strain of the muscles of the 
back 4 Chill as by sitting on wet grass 

Clinical Fmdmgs In the type which is secon dary to_fibrositis 
of the lumbar and gluteal muscles the^aset is usually uuidious The 
patient is an adult who gives a history of straining his hack, as by 
digging or by lifting Pam and sUKp^ am felt across the small of the 
back The patient may pay no attention to it and strain his back still 
further Indications that the mSaramation has spread to the sheath 
of the sciatic nerve are afforded later, perhaps after 1 or 2 montlu 
There is a sensation of numbness or tmglmg_Qften felt in the heel when 
the foot IS firsf^t to the ground after restmg "This may quickly 'pass 
off and recur from tune to~lime Rirther, on sitting a sensation of 
numbness may be felt m the back of the thigh or m the leg as if the leg 
has “ gone to sleep ” Later pam may be experienced either in the back 
of the thigh or m the leg This may ako be transient and not give rise 
to any anxiety If the disease progresses the pam becomes more acute 
and more persistent Tlie patient finds that he cannot sit on any 
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ordinary chair with comfort, the weight is put on the sound side and a 
soft cusluoD IS welcomed On lying he is usually free from pam, but 
twitching or cramps may occur m the calf muscles and disturb sleep. 
Later, the pain may be more acute and disturb sleep The patient then 
usually pr^ers to he on his bade, with the hip and knee flexed and the 
ankle plantar-flexed It is very diflicult for him to turn o\ er on his 
face owmg to pam If he hes on his side, it is usually on the affected 
side, because lymg on the sound side causes a drag m the gluteal region 
on the affected side Walking now becomes difficult, the hip and knee 
are kept shghtly flexed and the heel is not put to the ground The 
pain in sciatica can be t cry acute, of a deep seated burning and bonng 
nature, causing considerable exhaustion 

On Examxnaiton / In a developed case definite signs are present 
Spinal motor tyrtem The affected leg - (a) Power This is usually 
normal, but some weakness of the knee flexors or leg muscles may 
de\elop later •^) Tone There is flacadity of the affected musdes 
-^(c) Wasting This is often present in the calf and thigh, and the gluteal 
fold is much diminished '-(d) Contractions rascjcuJation and cramp 
may occur m tlie calf muscles 

Spirud sensory system Complete anaisthesia is rarely foimd, but 
there may be bluntm g of s ensatio n on the dors um o r side of the footer 
on the lateral side of the leg len9er points maybe found along the 
course oT the sciatic nerve in the posterior part of the tlugh, or m the 
calf There is pam on stretching the sciatic nerve, when the hip is 
flexed with the knee extended (Lasdgue's sign) There is no pam on 
abducting or externally rotating the hip, with the knee flexed 
'^he^JUxes The knee jerk is normal or exaggerated Theankle^erk 
is often diminished orjost The plantar reflex is normal or absenT 
Examination of the back, with the patient lying prone on o cushion 
placed under the lower part of the abdomen, often repeals the presence 
of the so called fibrous nodules m the lumbar and gluteal muscles These 
are thought to be hpomatous protrusions through the fascia and arc tender 
on pressure In cases due to a pelvic tumour, rectal examination maj 
reveal tlie cause, and this should be earned out m e\ cry case of sciatica 
A sarcoma of the ilium may be obMOUS on external examination of the 
Ax a xsj xxxxoixatuxo jChnuW bp xoadp nf Jbp Jicimp jwmJ 

peU IS, including the hip joint, as m this wa> arthntis may be detected 
The urine should also alwajs be tested for glucose Bilateral sciatica 
is very suggestive of a pelvic tumour, but it may occur in diabetic 
or in fibrositic sciatica In some cases fibrositic sciatica has an acute 
onset 

Differential Dlagnosb Some nuthontics consider tliat a severe case 
of sciatica, as described abov e, is due to a prolapsed disc, but in the 
latter the pam is usually more acute at the onset and the back maj feel 
as if It IS broken across In arthntis of the hip there is some limitation 
of mov ement of the joint and the X raj findings arc usually diagnostic. 
Prolapse of an intcrv crtebral disc is considered on p 464 

Course and Complications Sciatica usually pursues a prolonged 
course lasting sev eral months or 1 or 2 > cars, but the ultimate tendency 
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IS to recovery Recurrences undoubtedly occur m the same leg After 
a severe attack the sciatic nerve remains a weak spot m the body and 
any violent strain may provoke another attack Permanent muscular 
wasting and diminution of the anUe jerk are liable to remain The 
course m pressure sciatica is progressive unless the cause is remo%ed 
Prognosis The outlook is usually good m sciatica, but m pressure 
sciatica the prognosis is generally unfavourable, unless it is due to a 
simple tumour, which can be removed 

Treatment The sooner the patient takes to his bed the sooner a 
fibrositic sciatica will be cured Constipation must be adequately 
treated The teeth should be X rayed, and if any apical infection is 
present it should be treated The blood Wassermann reaction should be 
determmed, and if positive a course of anti syphilitic treatment should 
be given Ifdiabetesmellitus is found it will be necessary to admmister 
uisulm and a correct diet Local treatment consists in the application 
of heat to the leg, either by hot bottles, or by diathermy If 
tender “ fibrositic ” nodules are found m the gluteal muscles they should 
be mjected with 20 to 40 ml of 1% procame The injection may be 
repeated next day and again after a day’s interval, and m some cases 
the sciatic pam is quickly relie\cd No violent massage or nerve 
stretching should be employ ed, as this only does hann and aggravates 
the sciatica If the pain is severe the affected limb should be immobilised 
in plaster Analgesics such as asptno 10 to 25 gr (0 5 to 1 C ) or tab 
codein co nocte will usually secure sleep High sciatica may be treated 
by epidural mjections if other measures fad These consist m the mjee 
tion through the sacro coccygeal foramen of 20 ml of 1% procaine 
solution and 60 ml of normal salme Tlic patient should lie dovm for 
a day or so after the injection 


Prolapsed Intervertebral Disc 
(Bemfoled Ntidnia Pulposus) 

Definition Backward displacement of portions of an intervertebral 
disc 

Etiology Since 1934 interest has been increasingly directed to a 
condition of backward dispisceraent of a ruptured intervertebral disc 
A history of trauma to the back is given in about 80% of cases It is 
claimed to be the cause of sciatic pam m many cases diagnosed as 
sciatica 

Pathology. There is rupture of the annulus fibrosus of a disc and 
extrusion of the nucleus pulposus On rupture portions protrude into 
the spinal canal and may cause pressure on a nerve root The discs 
mostfrequentlyaffectedhebetwccnL 4andL 5orL SandS Ivcrtcbr* 
Less frequently the lesion occurs ui the cervical or thoracic region. 

Clinical Findings The patient is usually an adult about the age of 
40 who coraplams of recurring attacks of pam m the lower part of the 
back, followed by intractable jpain in the buttock, posterior part of the 
thigh and postcro lateral region of the calf Tingling or prickuig 



PROLAPSED INTLItVERTEBRAL DISC 405 

sensations may be felt on the lateral side of the foot The onset may be 
sudden, following lifting a heavy weight with the spine flcTed 

On Examinaiion Bending forwards is restricted, bending sideways 
IS free unless there is scoliosis In sciatic scoliosis, which is usually due 
to a disc lesion, bending is free to the side whicli increases the deformity 
Tenderness may be elicited over L 4 or I* 5 spines and o\ er the sciatic 
nerve m the thigh There is pain on stretching the sciatic ner\e The 
ankle jerk is absent m about 60% of coses and there may be diminution 
of cutaneous sensation on the lateral side of the foot In some cases the 
bladder is paralysed. If the lesion is in the ccr\ ical or thoracic region 
death may result from paralysis due to destruction of the cord If the 
disc protrudes between L 8 and L 4, the pain will be m the region of 
the femoral nerve and extend down to the medial malleolus The 
cerebrospinal fluid contains a slight excess of protein in about Iw o thirds 
of the cases with a normal cell coimi These symptoms and signs are 
very suggestive of a prolapsed disc X ray examination of the spine 
may show narrowing of a disc space Myelograph> is usually inadnsable 
and unnecessary m order to establish the diagnosis 

Treatment Doubtless many cases recover with the usual treatment 
of sciatica, rest m bed and warmth. If, however, the condition pro\ei 
mtractable the protruding portions of the disc maj be removed by 
laminectomy In some cases the relief of pam is dramatic, m others the 
post-operative convalescence is slow and the results may be xerj un 
satisfactory Post operative complications are not unknoum pre^entlng 
the patient from returning to work and deaths ba\e occurred from 
wound or bladder sepsis directly resulting from the operation 
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Introductory Clinical examination m diseases of the unnarj system 
implies far more than an exammation of the urme The cardio-vascular 
system, the blood and the tissue fluids are mtimately linked with this 
excretory system Information may be requued on the foUowmg pomts 
v- The urine The colour, reaction, and odour The amount and specific 
gravity, by day and mght The consistency and deposiL Chemtcal 
examtTuUioTi Protems, albumin, globulin, Renee Jones protein, albu 
mose, and hiemoglobin derivatives, such as methiemoglobin and por 
phyrm Bile salts and pigment Ib^ucmg substances, such as glucose, 
lactose, pentose, creatimn uric amd, and homogentisic acid Cblondes 
Mtcroeeoptcal examination Blood cells (red and white), pus cells, renal 
or vesical cpithehum, casts, crystals, phosphates, uric acid, urates, 
oxalates, cystine, leucine and tyrosme In acid unne the following 
crystallme substances may be found Uric acid, sodium urate, hippunc 
acid, calcium oxalate, cystine, xanthine, leucine and tyrosine. In alkahoe 
unne crystals include calcium pbosp^te (stellar phosphate), ammo* 
mum magnesium phosphate, ammomum urate, calcium carbonate, 
and cholesterm Bactena, such as the Fact eoh, the ilyeobaetenum 
/wierculosw, staphylococci and streptococci Oio such as those of the 
Bilhania ^he blood Chemical examination Total protem, albu min 
and globuLn urea non protem nitrog en, c^lesterol, and chlorid es 
Blood counts tVassermann reaction'^' The cardio-voieular system The 
s, size of the heart, valvular or myocardial lesions, the condition of the 
aorta and peripheral vessels, the blood pressure and ophthalmoscopic 
examination 


Abnormalities of the Unne 

Amount The amount of unne passed in the 2i hours by an adult 
OTerages 50 fl 02 (1 5 htre>— 37 fl oz (1 1 htre) by day and 18 fl oz. 

(0 4 Ltre) by night This volume may be increased or decreased 
^Polyuna This is a symptom of many conditions, such as Nervous 
ness, cold over*drmkang, diuretics, such as tea, beer, etc , diseases 
such as diabetes insipidus, diabetes melhtus, dironic nephritis and 
hyperpiesis 

Oliguria and Anuna Ohguna may be due to vanous causes such 
Scanty mtake of fluids, exercise, sweating, hjstena, acute neplm tis,»^ 
i^and fevers Anuna may result from 1 Suppi^ion. no unne^be ing 
formed Thi< may lift diiff to the acute or the terminal stages of ncphntiSt S^ 
^severe shock and collapse as m coronary thrombosis or cholera. It may 
also result from shock due to operations or haunorrhage, or he due 
mismatched blood transfusion, passmg a catheter, a soap induced 
abortion or mercury poisonmg 2 Otetruction . This may be due to 
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stncture, an enlarged prostate, carcinoma of the bladder blocking the 
orifices of the ureters, calculi in both ureters, a calculus obstructing one 
ureter, the other kidney ha%nng been remo\ ed, or removal of the sole 
functioning kidney 

Specific Gravity. Normally this vanes by dnj and night, bemg by 
day 1 018 and bj night 1 026 The specific gravity of a single specimen 
IS valueless as a cbnical guide, at least a 12 hours’ specimen is required 

Colour and Consistency. The colour may be pale in a low specific 
gravity urine, as m chronic nepbntis, or in a high specific gravity unne, 
as in diabetes mellitus The unne may be turbid or show a deposit, 
due to • Urates, phosphates, mucin, pus, and organisms Vanous 
colours may be noted, such as Brown, due to bile or to urates ; red, 
owing to blood or its derivatives or to Pyridium when the unne is acid 

Some individuals have an idiosyncrasy towards beetroot, and pass red 
unne 4 to Q hours after taking it The urine is clear, turns y ellow with 
alkali, and red ogam with hy drocbloric acid No absorption band is seen 
spectroscopically The fjcces may be red or purple, and there may be 
diarrhcea 

The unne may be bnght yellow, due to nboflavine , black, due to 
melanin, carbolic acid, and alkapton , white, from chyle , green, from 
bile, methylene blue, and carbolic acid , pink, from a deposit of urates , 
blue, due to methylene blue , orange, &om excess of urobilin, santomn 
or rhubarb The unne may be frothy, due to gas 

Albuminuria 

{ProUtnxtna) 

The clinical significance of olbuminuna cannot be determined 
accurately by any test for renal function There are two groups of 
cases, benign and organic 

Benign Albuminuria (functional, physiological, postural, cyclical, 
orthostatic) This is liable to occur in growing children, especially 
boy’s At one school it was present in 10% of the boys It is often 
associated with lordosis The morning specimen is free from albuimn 
and globulin, but samples collected after the patient has been up and 
about contain a small quantity of protein, up to 1 % In some cases 
there is more globulin than albumin Further, the specimen passed at 
the end of the day usually contams less than that passed after the 
patient has been up for only an hour or so It should be noted that 
tlie morning specimen may contain a trace of albumin, owing to the 
continued cUmmation of albumm for half an hour or so after the patient 
first goes to bed Tins apparent anomaly can be recognised if the 
bladder is emptied halfway through the night, when the specimen 
passed on rising will be free from albumm The unne contains no 
costs or only on occas ional h y al ine or granular one, and _pxalate crystals 
may be pres ent. There arc no cardio-vascular changes, the blood 
prSsureTs^ormal, there is no cedema, and the renal function tests are 
normal The cause of the condition ts not known, but the patient 
usually grows out of it, alUiough it may last in about one-fiflh of 
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the cases until the age of 80 It has been su^ested that it is due to 
lordosis It does not lead to subsequent renal disease Administration 
of calci^ lactate 10 to IS gt (0 6 to l G ), or of sodium bicarbonate 
60 gr (4 G ) t d s may cause the albuminuria to disappear temporarily 
Violent exercise, such as rowing a course, leads to a temporary albumi 
nuna m the majority of adult athletes Postural albummuna may also 
occur after infections, such as scarlet fever, no albumin facing passed as 
loi^ as the patient remains in bed 

v^^i^anic Alb umin uria \ Renal eatuet Nephritis, nepfirosis, passive 
congestion (cardiac kidney), mfarcfh^i, tuberculosis, polycystic disease, 
mahgnant tumours, amyloid degeneration, papilloma of the renal pelvis,' 
pyeliti^^nd calc^us lOretme causes A st^3 Vesfcd causes 
Cystitis, new gro^hs, calct^Q^ and tuberculosis ^Urethral causes 
Urethritis and pros£abtis 

Febrile albummuria may occur m any condition m which there is 
moderately high pjTexia, and isprobably a mamfestation of the toxicmic 
kidney (see p 486) 

Albumosuria 

This may appear during the resolution period of lobar pneumonia, 
m acute yellow atrophy of the liver, during the puerpenum, or m chronic 
suppuration Bence Jones protem is associated with multiple 
myelomata / 

-<4’bospba(url3 

The unne is alkalme The phosphates may only be seen on bodmg, 
or they constitute a whitishopaci^,o^nnotieed at the end ofmicturi 
tion, and mistaken by the male patient for semen In such mstonccs 
depression, neurastbema, or wasting may be noted The condition is 
often associated with cy’stitis, due to a staphylococcus infection, or it 
may result from overdosage with alkalis m the treatment of peptic 
ulcer, or fix>m a vegetable diet A specimen removed under aseptic 
conditions should be examined microscopically and the presence of 
crystals and organisms determined 

Treatment This consists in giving acid sodium phosphate m doses 
sufficient to keep the unne acid , as much asCOgr (4G)tds may be 
required SuJphonamidcs or antibiotics, accordmg to the sensitivity of 
the organism, may also be given A diet poor in calcmm-contaming 
Bubstences is recommended, milk and eggs being avoided 

Ozaluria 

This is detected on microscopical exammation of the urine It » 
usually of no clinical significance, but in some instances it is associated 
with recurrent hiematuria or with pain suggesting renal calculus of 
spinal disease Colomc flatulence due to carbobjdrate mdigestion may 
be the chief symptom 

Treatment Diet Strawberries, rhubarb, tomatoes, beetroot, 
spmach, cabbage, radishes, cauliflower, Brussels sprouts, eggs and mu , 
should be avoided as they are nch m oxalates and lime. The following 
substances which contain magnesium salts may be taken Potatoes, 
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bread, meat, apples and peas The diet should be rich in proti^D and 
exc^s of carbohydrate should be avoided, cspeaally root \ egetables and 
pomdge Acid sod pliosph SO to 60 gr (2 to 4 G } t d s and mag sulph. 
00 to 120 gr (4 to 8 G ) should be given in the raonung Harf water 
should not be drunk 

Glycosuria 

The following substances which reduce Fehhng’s solution may be 
found in tbe uwne Glucose, lactose pentose, homogentisic acid, 
urates, and creatmm Benedict s solution is only reduced by glucose, 
Itcvulosc, lactose, pentose and liomogentisic acid Glucose is of tbe 
greatest chnical importance and is considered under diabetes mdlitus 

Acetonuxla 

This is met with m acidosis, associated with diabetes mellitus, 
Von Gierke’s disease, prolonged vomiting and starvation 

Indlcanuria 

This can only be detected by chemical tests , an excess is indicative 
of intestinal stasis 

Hsmaturia 

Definition The presence of red blood cells m the urine 

Etiology The causes are very numerous, and may be thus sub 
divided 1 Renal causes Nephritis, mforction, tuberculosis, calculus, 
crystals such as oxalates or the acetyl derivatives of sulphonamidcs, 
turpentine, cantliandcs, carbolic acid, congestion, movable kidney, 
pyelitis injui^, papilloma, neoplasms, polyarteritis nodosa, and 
polj cj Stic disease 2 UreUne causes Calculus 0 Venced causes • 
Calculus, papillomn, carcinoma, tuberculosis bilhorxiasis, acute c}’Stitis, 
arteriosclerosis, and varicose veins 4 VreViral causes • Trauma, 
uretliritis, ulcerating growths, and caruncle 6 Prostaiic causes 
Enlargement and growtiis 0 Pre renal causes Leuktemm, purpura, 
scurvy, hemophilia, o low plasma prothrombin content, malignant 
varieties of small pox, and scarlet fever 

Clinical Findings The colour of the urine varies with the amount 
of blood present, it mo.v be olmost black, or present a smoky appear 
ance, or show a dark rmg on top In other cases it is faintly tinged 
^\itli small amounts of blood there are no naked-eye changes, but the 
presence of blood cells is detected microscopically If the blood u 
intimately mixed with tlie unne on passing, it » probably derived from 
the kidneys, if it appears only at the beginning of micturition it 
probably comes from tlie urethra, and if it is noticed at tlie end of 
micturition the source may be m the bladder A case of hTuiatuna 
may be investigated on tbe following bnes General exam ination of 
the patient for fevers, purpura and scurvy ExarnmatiorTor the heart 
rrd arteries I n cases of nepEhlis ~lExamination^f the unne Amount, 
casts, erv slols," cells, oiganlsms, and oval ?lhis"will~ y leid suggestive 
'mformntion as to ncpiintis, oxaiuHaT^nina infections such ns tuber 
culosis, pyelitis, cystitis, and bdhnrziasts Examination of tlie blood 
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Blood cooot, blood culture, Wossetmami reaction, plasma prothrombin 
concentration, blood urea and non protein nitrogen These tests 
will be of help m leukaemia, septicemia, syphilis, and chrome 
nep^osclerosis X ray examination for stone m the kidneys ureter 
or bladder Cystoscopy and catbetewsation of the ureters and 
pyelography This will show whether the blood is coming from the 
bladder or from one or both ureters Blood coming from one kidney 
may mean a very early stage of chronic nephrosclerosis or an angioma 
at the apex of a pyramid, m addition to other causes such as tuber 
culosis, tumours, calcuh, etc Pyelography is of value in indicating 
the presence of a tumour deformmg the pelvis of the kidney or ureter, 
or a hydronephrosis Despite all these investigations in some cases the 
cause of bleedmg cannot be determined, and such cases are known as 
“ renal epistaxis " or the essential hsmatuna of Gull Certain of these 
cases are due to local purpuric lesions m the kidney or renal tract 

Treatment This is considered under the various causative 
conditions 

Hsmogloblnurla 

Definition. The presence of blood pigments, especially methaano 
glohm in the urine 

Etiology Hzmoglobinuria results from intravascular lurmol^-sis 
This may be due to 1 Chemical substances, such as potassium 
chlorate, arsine, muscarme, sulphonamide, qumme and Myanesm 2 
Infective agents, such as cause syphilis, malaria (blackwater feverj, 
yellow fever, and gas gangrene due to the C/ostndiuni icelchtt 0 SLs 
matched blood transfusions 4 Febism, idiosyncrasy to the broad 
bean (vicia /aba), due to deficiency of an enzyme concerned m red cell 
glucose metabolism 5 Pregnancy and the puerpenum C Extensive 
bums 7 Lederer’s ansmia The cause of this is unknown 8 Spider 
bites A case has been recorded m Amenca resulting from the bite of a 
large brown spider 9 Paroxysmal JuemogJobjnuria results from (a) 
exposure to cold It may occur in viral pneumoma due to cold agglutinins 
m the blood, (6) muscular exerase or standing in a position of lordosis, 
(c) hiemolytic an^nua producing nocturnal h«emog[obinuria (the 
Marchiafava Michcli syndrome) (d) paralytic hsmoglobmuna, or par 
oxysmal myoglobinuria 

The primary abnormality m the Marchiafava KDcheh syndrome 
lies in the red corpuscles, as shown by the acid serum test of Ham A 
certam number of the patient’s red cells are hremolysed when placed m 
fresh untreated serum obtamed either from the patient or from a normal 
individual Acid or carbon dioxide is added to the serum to counteract 
the alkalimty resulting from loss of CO, when the serum is exposed to 
air Normal corpuscles are not hiemolysed by the patient s serum. 

Myoglobmuna is a rare disease m man, characterised by muscular 
atrophy and recurrent attacks of myoglobmuna It is also met with 
in the crush s}T}drome It occurs commonly in horses whicli arc taken 
out to work after a rest M>ohaanoglobm derived from the muscles 
appears in the urine 



poRmrmNVRiA 


471 


Spectroscopic examination of Ibe unne reveak tiie presence and 
nature of the pigment In paroxysmal hxmoglobinuna tJie patient is 
often a child or young adult suffering from congenital syphilis The 
attack IS exated by cold and may be mduced by placing the extremities 
in cold water (Rosenbach test) There is a hicmoljsin circulatmg in 
the blood, which at low temperatures attaches itself to the red cells 
and causes their lysis Tlus is the basis of the Donath Landstemer 
reaction Granular casts may be found in the unne in exercise 
hffimoglobmuna 

Treatment This varies with the cause To avoid a mismatched 
blood transfusion adequate care must be taken in blood grouping Cold 
hffimoglobinuna can often be cured by appropriate anti syphilitic 
treatment In other cases daily intravenous mjections of ascorbic 
acid 800 mg , given for several days, have proved successful The 
outlook in the nocturnal hicmolytic anoimic group is very grave 
Repeated small blood transfusions should be given, and in no case 
should splenectomy be performed Exercise hannoglobmuria is a 
condition somewhat analogous to postural albuminuria, and usually 
disappears without special treatment 

Porphyrmuna 

{Porphyna) 

The term hsmatoporphyrinuna, formerly employed, is incorrect 
Hnmatoporphynn u not a naturally occurring substance Porphy 
nnuna may be due to drugs sudi os ^phonal, to TJ^ T poisoning, or 
rarely it is a congcmtal metabolic error associated with photosensitivity, 
skin lesions (hydroa icstivale). and pigmentation of bones and teeth 
An acute or intermittent idiopatluc type is also described The symptoms 
are abdominal paui due to gastric or intestinal spasm, vomiting and 
constipation, peripheral neuritis with flaccid paralysis of the extremities 
and the imne is brown or red The patient is often acutely ill and runs 
the risk of a laparotomy being performed if the significance of the 
unnary changes are not appreciated The unne may be of normal colour 
when passed, darkening on standing to a brown or red shade (port wme 
colour) Tlie pigment IS detected spectroscopically Porphobihnogcn.thc 
chnJnrcjgw fw«cti¥s-.w cf ts m tits anae hj tits 

Ehrlich aldehyde test The red colour produced is distinguished from 
that resulting from the presence of urobilinogen, as the porphobihnogen 
IS insoluble in chloroform and etirer 

Poeumaturla 

Gas may be passed with the unne when there is a fistula between 
the bladder and bowel or an urethral fistula Occasionally it is due to 
tlie presence of gas forming organisms in the bladder 

Pyuria 

Definition Pus in the unne 

Etiology The pus may conic from the kidney, as in py elonephritis, 
pyonephrosis, py ehlis or renal calculus , from the ureter owing (o tlic 
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pr^ence of a calculus ; from the bladder m cystitis, new growth a 
calculus or an adherent and perforated diverticulitis or appendix 
abscess and from the urethra m urethntis or m pemirethral suppura- 
tion such as may result from a prostatic abscess The urme rnay be 
thick, or the pus may be present only m microscopical amounts The 
best test for pus is the microscopical one of finding pus cells in the 
utmary deposit The treatment is that of the vanous causative 
conditions 


Renal Function Teats 

In medical cases, m addition to a general clinical examination, these 
tests are important for three vonebcs of problems 

Does albumiDuna signify nephritis or permanent renal damage ? 
2 'What IS the type and seventy of nephntis m any given case ? 

8 In cases of essential hypertension, is there failure of renal 
function f 

The practitioner wiH require the following tests 
Examination of the Vrtne The presence of protem, casts and cells 
The determination of the relation of proteumna to posture and exercise 
The amount of unne passed by day and by night and the specific gravity 
of the day and night specimens 

Examination of the Blood An increase of ure s_ and non prote m 
nitrogen is associated with acute glomerulonephritis and with maligpant 
nephrosclerosi s A considerable mcrease renders the prognosis more 
unfavourable, suggesting the danger of unemis 

T/ie Excreting and Concentrating Poiter of Vte Kidney This can 
be roughly determined by the urea concentration test and the water 
concentration and elimination tests 
•'^he Blood Urea Clearance Test {Van Slyhe) This shows the volume 
of blood whose urea content is excreted m one mmute s unne. \\itb 
“ standard clearance ' the normal man excretes 1 ml unne a minute, 
containing the urea content of 64 ml of blood The results can be 
expressed as a percentage figure, eg , the kidneys are found to be 60% 
efficient The normal figure is from 70% upwards 

The Water Concentration Test This is performed as follows The 
patient should have nothing to drink after lunch the daj before the test 
The evening meal should be dry and consist mainly of protein The 
urine passed during the night is discai^cd After emptj ing the bladder 
at 7 a m and discarding the specimen, the urine is collected at 8 a m , 

9 am, and 10 am Normally the specific gravity of at least one 
specimen should be over 1 025 

y The Water Elimination Test The patient takes no food and no 
fluid iftex 8pm The bladder is emptied at 7 a m. and the specimen 
discarded , 1 250 ml of water are then taken, and the urine is passed 
and measured at 8 a.m , 9 a m , 10 a m and 11 a m. The total of the 
four specimens should normally be over 80% of the fluid taken The 
specific gravity of one specimai should be at least 1-003 

The Injection of Dyes and their Excretion These tests are only 
applicable if there is no blood in the unne, and are chiefly of value tn 
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determining the separate function of each kidney, the unne being 
collected by uretenc catheters 

For practical clinical medieme the most simple and reliable tests are 
the examination of the urine for volume, specific gravity, protein, casts 
and cells, the blood chemistry, the blood urea clearance, and the urea 
concentration and water concentration and elimination tests In 
normal cases the urine is more concentrated by night, the volume 
being less and the specific gravity bemg higher than in the day specimen 
The urine also contains no protein, but a few hyaline casts and red 
corpuscles are of no significance 

The normal blood chemistry figures are shown on p xvu 

Percutaneous Renal Biopsy 

In this procedure a small piece of kidney tissue, containing glomcnih 
and adjacent tubules, is removed by a special needle which is introduced 
through the skin and tissues of the loin under local anaistlicsia This 
operation is not dei oid of the dangers of renal laceration, uncontrollable 
hamorrhage, and the spread of infection, and should only be enmed 
out by experts in hospital The portion of kidney removed is examined 
with the electron microscope 

The chief object of renal biopsy is to enable a correct diagnosis to 
to be made, especially m the nephrotic syndrome and m persistent 
proteinuria Thus m the former, uncomplicated amyloidosis or calci* 
nosis moy be disco%crcd The prognosis m nephrosis appears to be re- 
lated to tlie degree of glomerular damage, and this may be shown by 
wnal biopsy It may also enable unsuspected mflammaiory renal dis- 
ease to be diagnosed and tlic causative organism to be isolated It is of 
value m the diagnosis of sy stcmic lupus erythematosus, subacute bacter- 
ial endocarditis, renal s cm thrombosis and in following the course of 
renal disease The state of the “ healthy ” kidney in umlateral renal 
disease may also be revealed by renal biopsy 


NEPHRITIS AND NEPHROSIS 
{Dnghi't Disease) 

‘-"^efinilion BnghVs disease includes infiaromatory and dtgtneTativt 
changes of the kidneys Suppurative renal lesions are excluded 
Fanrtics The cause of the vanous types described is unknown, and 
it IS difficult to classify llicm in accord with both clinical and patho- 
logical findings The following is the classification adopted — 

^ Nephritis 

1 Acute glomerulonephritis 
s 2 Focal nephritis 

0 Acute interstitial nephritis 
^ 4 Subacute ncpliritis 
^ S Chronic glomerulonephritis 
,/ 6 The kidney of pregnancy 
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^■^Artcriolar Nephrosclerosis 
2? N^hrosis 
The nephrotic syndrome 
sjl Amyloid nephrosis 

Chronic intercapillaiy glomemlosclerosis 

Acute Tubular Necrosis 

proposed the following dassification for Bright’s 

f Type 1 nephritis 
I Type 2 nephritis 

I Benign hypertension 
1 fitahgnnnt hypertension 

( Acute focal nephritis 
Toxiemia of pregnancy 
Mercurial nephrosis 
Amyloid nephrosis 
Chronic pyelonephritis 
“ Chronic nephritis ” of lead workers 

Type 1 nephritis corresponds with acute glomenilonephnfis This 
has an abrupt onset Tj^ie 2 nephritis has an insidious onset The 
symptoms persist and recovery is unhkely Ellis includes many cases of 
nephrosis m this group Chnicall} it appears to correspond with cases 
described as chrome nephritis with oedema or chronic hjdrEmic 
nephritis The histological changes ore said to differ m the two 
groups 

This classification has not been widely adopted but is still included 
as it IS used by teachers in certain medical schools in this country It 
IS doubtful whether it has been received with enthusiasm by any 
pathologist or climcian with a wide experience of nephntis The reader 
Cannot fail to note that in the Elhs classification the majority of renal 
conditions remain unclassified It appears that an attempt has been 
made to over simplify a difficult, complicated and little understood 
subject Such attempts are likely to be misleading until the causes 
of the different varieties of nephnlis or nephrosis ate known Some 
pathologists have not been able to substantiate a characteristic renal 
difference between the two types of nephntis , mdeed m some cases 
which were clinically grouped as Type 1, pathological changes asenfaed 
to Type 2 have been found The mclusion of nephrosis in Type 2 
nepimtis and the subsequent exclusion of hpoid nephrosis from this 
group appears illogical and lacking in foundation Climcally some cases 
which have been labelled as Type 2 on account of an insidious onset 
with cedezna, eventually lose the tedema and do not pursue the 
progressive course laid down for Type 2 nephntis 


EUis, m 1942, 
disease — 

Nephritis 

Essential 

hypertension. 


Miscellaneous 

conditions 



ACUTE GLOMERULONEPHRITIS rs 

Acute Glomerulonephritis 
{Type 1 Nephritis) 

“^Defimhon Inflammatjon and degeneratjon affecting the glomeruli 
and tubules of the kidney 

Etiology Acute glomerulonephritis is secondary to infection in 
some Bite in tlie body It is probably not directly due to organisms nor 
to their toxins but to a substance formed during the immunising 
process to which tlie’kidney* isserKitive The most common cause is the 
hojmolytic streptococcus associated with an upper respiratoiy tract 
mfection the nephritic symptoms appearing 7 to 21 days after the 
onset of the mfection It may be associated with tonsill tis'^dental 
infection^ inflammation of cervical lymph nodes parotitis and subacute 
bactcnal endocarditis The pneumoco ccus or (strcptococcusjpiistreptQ 
coccus nrid anji may_also be the_caiisatiiie organism Elhs found a lus 
tory of preceding infection in 84% of cases It is met with also in associ 
ation with Acute specific fevers especially scarlet fever (third week) 
and less frequently measles smallpox and diphtheria It may also occur 
m association with pregnancy and purpura It rarely follows an operation 
for the removal of septic tonsils a mastoid operation or antrotomy 
totam chemic^Bubs tancesjnay produce a condition closely resembling 
a^le glorherul^ephritis These indude^mercury, phosphorus arsenic 
can thandes s ul phon ami des carbon ^t e trachlon dc ‘elcT" Tredis^stiig 
Cbirdren-andly^ng adults '-2^Sex Moles pre 
dommate 'Q^'^posure to cold and alcohol wluch lower the resistance 
of the kidney 

Pathology Tlic kidney is normal in size or enlarged and the 
caps^e strips readily In the early stages the kidney may be pale with 
ischamic glomeruli or mottled with the glomeruli seen'as red points or 
there may be increased vascularity the cortex being swollen and blood 
readily exuding Jlicroscopically all the glomeru li are swollen and dis 
tended with_shed endoUidial cells, bl<^ cells an^ thrombi The tubules 
are affected after the imlial glomerular changes the cells showing 
^udy swelling and desquamation may occur Blood and casts may be 
seen in the tubules' It is'^ssible that the cutaneous capillaries are 
affected at the same lime accounting for the early appearance of the 
cedema Glomerular lesions are cliaracteriscd by ohgmia,jdbununurja« 
and h'cmaturia , t ubulat es ons^b y polyuria^ the pre^nce of cas^ and 
aToyTspecifc gravity urine 

Clinical Findings Acute neplintis was very commonly met with 
20 or SO years ago there were alnays a fw cases in tiic wards of 
general hospitals Today acute nephritis is very rarely seen indeed it 
is the exception to meet with any \oncty of nephntis in hospital This 
may be due to the effect of sulphonamides or penicillin in rapidly 
cutting short an attack of tonsillitis Clinically the disease begins in 
tlirec way’s, conforming roughly to tlircc types a haimorr hagic an 
exudatnc and a tovicmic or hyqjcrlcnsnc type (It may thus begin 
mtlij hiemaluna, inicturition often being frequent and scanty with 
cedema , or with toxienue s^p^ins_such ashore throat, dyspnoea 
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irafcche^acUche, limb pains, nausea, vomitins and diarrhcca or 
cojj^ons ih}-pcrtensive encqihalopath} ) Sei era! of these symptoms 
are often associated, and fe\er at the onset is common to each tj'pe 
On Examtnaiton • The patient looks s lightly puffy or definitely 
Bwollen about the face , he is geoerally ^7^ and cedeinalnay^ 
present in the legs, over the lumbar region (lumbar pad), o\er the 
sternum and in the scrotum The abdominal and thoracic srall may 
become cedematous and the swelling spread o'ver the thighs After 
the swelling has subsided, Imeie atroplucae are sometimes observed 
Ascites or pleural effusion may develop Iat?r The swelling causes 
a feelmg of stiffness, as if the bodj were m a leather case, and 
the p atien t often prefers to be propped up owing to a certain degree 
of dyspnoe a Tliere is usually fever at th e o nset wit h a temperature 
o^01,^F to 103® F (33 3® C to 39 4® C ), f alhn g to normal in a week or 
10_days ^ During the acute stage the blood pressure is gcnerallj^isFd 
for a few days, rar ely above leo o r I StTinm Ilg in an adult Cardio- 
vascular system There is generally no cardiac enlargement which can 
be detected clinically or radiographically, but the aortic seco nd sound b 
often ac centuated and a tic tac rhythm may be noted Tlie pulse nte is 
increased The lungs. A few sc attered rhonchi"~or some basal rftlei 
are often heard There are usually no retinal changes, but at time* 
there are of hvmertensive neuro-retinop jUhy, the arteries are 

narrowed, veins ^lat^, a few hemorrhages are noticed or there 
may be slight oedema of the discs The su^utaneous cedema fluid is 
neh in protein (over 1%) The unne The v olume is reduced tp 
a bout 10_to 20 fl oj (300 to COO ml ) or Iherejnay be anuria for a day or 
so ^e specific gravi^ is raised (1 025 to 1 035) The coIoums dark 
owing to blood and ursdes Pro tein is presen t (0 i to 2%^ Microscopic- 
ally Hyaline, blood and epitheEarHsts, renal epithelial cells and some 
red and white blood cells are seen, but the unne is usually stcnic The 
blood Nitrogen retention often occurs during the acute stage Tlie 
protein and cholesterol contents are normal The sedimentation rate of 
the red cells is raised The urea concentration test should not lie per 
formed owing to the strain it places on the kidney The water eliminat ion 
test shows low values 

Differential Diagnosis This usuoliy presents little difficulty, the 
signs end symptoms being characteristic.— Focaf_n epfintis_i5_excfudiKf 
by the presen ce ofjoedema, the hypertension jind_the_blood nitrog« 
retention ^some cases the disease is a reactivation of an old mfcctfon. 
when cardiac hypertrophy and artenosclcrosw may be expected The 
presence of fatty casts m the unne is also suggestive of old standmg 
disease Other causes of hiematurio roust be considered, but these nre 
not usually associated with oedema, except in heart failure, where the 
cardiac condition is obvious 

Course and Complications Acute nephritis is often a self limited 
disease and about 80% of cases recover , after a few days the unnary 
output suddenly increases to about CO to 80 D oz (1 8 to 2 4 litres) a 
day, the amoxmt of blood excreted diminishes, and the blood pressure 
falls to normal The oedema may, however, persist for several weeks, or 
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the condition merge into one of subacute or clironic nephritis (Tj-pe 2 
nephritis) Unemia, hypertensive encephalopathy, myocardial failure, 
pericarditis, peri tonitis , and acute cedemi of tEF lungs ’orla^Tix arc of 
serious import Bronchitis is not usually se% ere 

Prognosis Death is uncommon during the acute stage, but may 
result from hypertensive encephalopathy, uraurua, left Tcntricular 
failure, bronchopneumonia or streptococcal peritonitis In other cases 
death occurs within a few montlw Cases due to scarlet fever often 
make a complete recovery, but there is always the danger of permanent 
renal damage 

Treatment Prophylactic The use of penicil hn and other anti- 
biotics m the treatment of acute tonsiCitu, scarlet fever and other 
btemolytic streptococcal infections is of great prophylactic value 

Ctiroitps The patient should be m bed _betwcn blankets, and 
m flannel pyjamas Tlie temperafure'or tFm room should be maintained 
at 60* F to G5" F {IS 5* C to 18 3* C) Diet The ordinary “ milk 
diet " should not be given, as this contains about G5 G of protein, and 
is rich in salts The diet should be as follows Diet 1 Days 1 to 8 or 4 
The total fluid should not ^ more t han 1 pmt {COO ml ) in_24 hours, 
made up of d S lrose ortBigcade. dextrose 8 oz {240 G ), the juicc of one 
orange and water 1 pmt {GOO ml ), water, and barley water A little 
toffee and a raw apple may also be taken When the urinary output 
increases and the iumatuna diminishes, Diet 2 is gn en This is mJk, 

\ a pint {800 ml ), diluted with water or soda water, half and half. 
Barley water or dextrose orangeade, I pint (COO ml ) Toffee Four thin 
slices of bread and butter One small cup of Bengcr’s food Cream, 

1 11 oz {IS ml ) Weak tea and sugar In another 8 or 4 days, if the 
patient improves, the diet may be gradually increased by the addition 
of the following substances filiikup to 2 pints {1,200 ml } in oil Bread 
and milk, sugar, toast, honey, potatoes, and green vegetables Then 
add gradually milk pudding with no eggs, suet pudding, porridge, fruit 
such as bananas, steamed fish, chidi,en, boiled mutton, and an egg once 
a week meat and vegetable eiclraets which are rich in salts and 
nitrogenous bodics^ust lie avoided, also coITec, alcohol, bacon, "ham, 
cheese, pi5des, salt, and red meats No salt or sodium bicarbonate sliould 
he used in cooking or taken with food while any oedema is present This 
ty^jc of loi^rotein^diet is j«uaJIy recommended, but there is no proof 
that the course of the disease is affected by reducing the protein intake 

The bowels should be opened daily walh salts such ns magnesium 
suIphate"7rr3oses suflicicnt to produce a loose motion (usually CO to 
120 gr { 4 to 8 G ) ) If there is o^cnia, sweating may be induced liyTiot 
pocks or by a hot air bath (using an electric cradle, the temperature 
being raised to 120® F (48 8® C ) for 20 minutes) Care must ^ taken 
not to exhaust the patient, tlie pulse being watched all the time Hot 
applications should be placed over the loins to rclicv c aching Diuretics 
are best avoided, but in cases of complete suprevsion of unne an 
intrav cnous injection may be given of 250 ml of 0 9% sodium chloride 
solution contaimng 10% dextrose and 4 285% magnesium sulplmte 
If there is evidence of an infective lesion in the tliroat or elsewhere a 
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course of penicillin should be given The treatment of convulsne 
(hypertensi\ e) iircmia is described on p 493 

Convalescence The patient must be kept m bed until all blood and 
casts have disappeared from the unoe, the cedema lias gone, and the 
temperature and sedimentation rate of the red cells arc normal The 
associated anemia is faenedted by tab Fcrsolate Sgr (O 2 G) 2tid 
p c The eradication of septic foa, ^eciairniTteclhlina tonsils, is 
usually advised, but there is no defimte csadence that tonsiUectomj is of 
any value m curmg nephritis or preventing it from progressing to a 
chronic stage 


Focal Nephillls 

Definition A condition characterised by hicmorrbflges into certain 
glomeruli of the kidney 

Etiology Focal nephritis is due to bacterial emboli, usuallj slreplo 
coccal It occurs m association with such acute infections ns tonsillitis, 
otitw media, erysipelas, puerperal fever, pneumonia, scarlet fc\cr 
(during the first week), influenza, meningococcal meningitis, etc In 
subacute bacterial endocarditis a condition of multiple glomerular 
embolisation often occurs 

Pathology There is hamorrhage into certain glomeruli, and there 
may be cloudy swelling of the epithelium of the tubules In subacute 
bacterial endocarditis multiple infarcts occur in the glomerular ^ essels 

Clinical Findings The patient is a child or on adult who, during 
the acute stage of one of the illnesses mentioned above, passes blood 
in the urine The u rme may be dim inished in volum e, c onta ining 
b^d, albumin, andjiyalme, gmrtular, and bfood casts Streptococci 
can often be found m tSe~urme There is no cedema, nq_incrcase of 
blood pressure, and no nitrogen retention in the blood 

Dl^rential Diagnosis Focal nephritis is differentiated from acute 
diffuse glomerulonephritis by its onset during the acute stages of an 
infection, and tfie absence of cedema nod hypertension 

Course and Complications. The urinary clmnges usually rapidly 
disappear, rarely albuminuria persists for some time. 

Treatment No special treatment is required for the renal lesion 
If there is oliguria, the fluid intake should be restricted to 1 to 2 pints 
(600 to 1,200 ml ) until diuresis ensues ^Mtcr recovery, focal sepsis in 
the tonsils or teeth should be treated 

Acute Interstitial Nephritis 

Etiology Acute interstitial nephritis occurs m association with 
diphtheria, scarlet fe\cr, septicwmw, and streptococcal tonsillitis 

Pathology. AriaTof infiltration with red and while blood cells 

and plasma cells are seen in the cortex between the tubules and 
glomeruli 

Clinical Findings It is impossible to diagnose this conJition during 
life In some cases there is ohgUTia with slight albuminunii. Usually 
there IS no hematuria, no cedema, and no hypertension 
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Subacute Nephritis 

Subacute nephritja may occur as a stage in the course of acute 
glomerulonephritis, the symptoms persisting for more tlian a few 
months from the onset. In otha* cases it may be an e:cacerbation of 
chronic glomerulonephritis 

Chronic Glomerulonephritis 

Etiology. It IS in this variety of nephntis that the greatest difficulty 
anses in classification Ellis differentiates between the variety of 
chrome nephntis which is _a sequel of his Type 1 nejihntis, and that 
wHch arises insidiously (Type 2 nephntu) In the Type 1 the disease 
runs a^prolohceq course, the pf^fent often remaining in good health 
although albuminuria persists Eventually death occurs from hyper 
tension and renal failure. , In the Type 2 nephntis the onset is always 
inTidious In 05% of coses there is no history of a related infection at 
the onset, or of acute nephritis, blood ts rarely present in the unne, and 
oedema is marked For clinical purposes we may recognise the type 
^aractcrised by oedema (nephrotic nephntis), and that in which 
oedema is minimal, but in which there is hypertension and renal failure 
In some patients tlie oedematous phase passes awav before death occurs 

The QEdematous Type 

Clinical Findings In the early stages the clinical picture closely 
resembles either that of subacute nephntis or of chronic nephrosis 
The chara etenstie features are the presence of cedema, nse of blood 
pressure, and retention of nitrogen in the blood The unne is cither 
normal m amount or slightly diminished Sp _Gr l 020 to 1*02C ■ 
Protein, 0 5 to 1% Deposit , epithelial cells, a few" red and white 
blo^ cells, and some hyalmnand granular casts Thejirea co^nto* 
(ion and water elimination tests usually indicate deficient renal function 
Th'e’cedcmirfluid Ts rich in protein, over 1% In the nephrotic type the 
blood cholesterol may be raised and the plasma proteins diminished 

Differential Diagnosis In some coses it is impossible to differentiate 
chronic glomerulonephritis from chronic nephiosis TJie liistory of 
previous acute nephntis, a raised blood pressure, cardiac enlargement, 
refinaT ciiangcs ana' file presence oi'more tfian a ibw rca’ diboa’ ccibr m 
the unne arc characteristic of glomeniloncpliritis 
"^Course and Complications The course is usually slowly progressive 
Exacerbations, cliaractensed bj the presence of blood m the unne may 
occur Tlie patient may die from renal failure or from intercurrent 
disease, before a secondary contracted kidney dev elops The oedema 
may increase, owing to the occurrence of nephrotic changes m the 
kidneys or of cardiac failure Complications also include pencarditis, 
ulceration of the colon, and bronchopneumonia 

Prognosis This is verj’ unfavourable in cases which do not respond 
to treatment and in which the oedema does not disappear It is also 
unfavourable if the disease progresses to tlie stage of secondary 
contracted kidnej . 
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Treatment. The jalient should be kept rrarm m bed during the 
cedematous stage A salt poor, modera te protein diet containing about 
60 to SO with a calone value o f abou t g t;oo, should be given. 

Moderate ProfeinTJirt Breakfast . Egg, 1 ."bread, 3 oz. (00 G ) or 
toast, 2 oz. (CO G ) , butter, J oz. (15 G ) , mni, 4 fl oz. (120 ml) , 
marmalade or hone), ( oz. (15 G ) , tea, 5 fl oz, (150 ml ) Lunch 
White fish (cooked), 3 oz. (90 G ) , potato. 4 oz. (120 G ) , green v^ 
tables, 2 oz. (60 G ) , stewed fruit, 2 oz. (60 G ) , butter, J oz, (15 G ) , 
bread, 3 oz (90 G ), or toast, 2 oz. (CO G ) Tea Bread, 2 oz. (CO G ) , 
butter, J oz. (IS G ) , jam, j oz. (15 G ) . milk, 2 11 oz, (CO ml) . lea, 
5fl oz.(150ml) Dinner Chicken orlean meat (cooked) 8oz.(90G), 
potato, 4 oz. (120 G ) , green vegetables, 2 oz. (CO G ) , fruit, 4 oz. 
(120 G ) , bread, 2 oz. (CO G ) , butter, ^oz (15 G) Sugar for sweeten 
mg durmg da) , 2 oz (GO G ) 

Bread made without salt should be used Xo salt must be added in 
cooking or subsequently The fluid ii^ke should be restricted t o abo ut 
85 fl oz. (1,050 ml ) according to the unnary outpuL 
^ Drainage of Fluid The pmtoneal or pleural cavity may be 
aspirated, or the legs drained by small incisions, which are kept coiercd 
with sterile gauze, while the patient sits up m a chair for 2 to 8 d3)x 
' (Jortieosteroids should be gi' en, as described for nephrosis (see p 484) 
For the an»mia which is usually present tmislusion of packed 
ma) be given. 


The Non>(Bdeis3tous Type 

Clinical Findings The patient may complain of headache, d) *sp_nce a, 
weakness, frequenej of nuctuntion especi^y at night, and s)mptQms 
of chronic ursmia, such as nause a vomit ing or diarrhcsat and lossjof 
welgKC 

On Ezamtnatton'^Thc unne* The N-oIume is usualh increased 
relativel) more bemg passed by night Sp Gr J, 005 toA-012.. A trace . 
of albumin may be present Deposit , a few tpithehal and blood cells 
and an occasional hyaline or granular cast The blood The urea and 
non protein mtrogen are raised the cholesterol end protein normal 
"^The heart There is a tenden^io hy pertrop hy of the left s entncle and 
the blood pressur e is raised The arterie s are thickened. Ophlhatmo' 
scopie^ocaminSjo^*” Rctmal hatmoffbages ma)_be seen, with tortuous 
arteries passing over co nstricted vei ns 

Tn children the dis^e may occur insidiously and give nsc to a 
condition of renal infantilism (also known as renal dwarfism or renal 
nckets), the growth being stunted, the bones deformed and the 
secondary sexual characteristics in abe)Tince 

.^Differential Diagnosis. It ma) be impossible to differentiate thu 
condition from essential hypertension 

Course and (^iplicaUdns" “The coarse is progressive with gradual 
failure of renal function. Compbcations due to h)’pertcnsion such as 
convulsions or cerebral hemorrhage, may occur 

Prognosis This is very unfavourable. The patient usually dies 
from urenua willim 2 )*eaps of the appearance of retinal changes or of a 
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matlced rise in the blood nitrogen, or death may be due to heart failure. 
Pregnan<y atfects the condition adversely and should be prevented or 
terminate. 

Treatment This is as described for nephrosclerosis (see p. 482), 

The Kidney of Pregnancy 

The kidney of pregnancy must be ditferentiated from an exacerbation 
of chronic nephritis, -which, -when present, usually shows itself during 
the first few months of pregnancy. The kidney of pregnancy resembles 
a nephrosis in that the renal changes consist in a degeneration of 
tubular epithelium. The cause is unknown. It is especially liable to 
develop in the second half of pregnancy, and in elderly primiparte. It 
differs clinically from a typical nephrosis in that the blood pressure often 
rises considerably and convulsive attacks (eclampsia) ore liable to occur. 
The renal function tests are usually normal, including the blood lurea 
and non-protein nitrogen, and the urea concentration test. 

Treatment The patient should be admitted to hospital. A moderate 
protein low-salt diet is given. Chlorothiazide (see p. 244) is sometimes 
helpful as a diuretic. Sedatives should be given and if eclampsia devel- 
ops it may be necessary to terminate pregnancy or induce labour. 
Ganglion blocking agents (see p. 283) must not be med to lower blood 
pressure owing to the risk of causing death of tlie foetus. 

Arteriolar N^hrosclcrosls 

Etiology. Arte^ltf ncphioselctosis is a complication of hyper- 
tensive.yasculflf^scase. * ~ - 

Pathology. The kidneys may be normal in size, slightly larger than 
normal, or somewhat contracted. Granulations arc usually.slight. The 
colour may bo dappled by red and'‘ycnow"arcas. The changes in the 
arterioles are secondary to hypertension. Tlicre is h^'aline degeneration 
ben eath the endot hehum of the arterioles which narrows theu lujnen, 
followed by_atrophy of muscle fibres and replacement fibrosjs. In 
addition to the changes in the artcnolcs and degeneration of the 
glomeruli and tubides, haemorrhages may be seen. 

— CZlnlcalTIndiags. Tlic patient Is usually an adult between the ages 
of CO and 40, and more often a male. The condition may occur in 
children. The onset is ofrei^insidious. but in others it is su^en with a 
cerebral haemorrhage or uraemic attacks. 

On £xamin5rion7“ The~hcart~is hypcrtroplucd and the arteries 
thickened. The blood pressure is high, the Bj^stoHiTbcing usually over 
200 mm. IT g., and the iastolic’bct^wn I2(rn tTd~IC0 mihni^ In the 
‘^benign ty^pe^' ^ tlic HisSsc’ there is no e^^3cn^e of renal failure and 
no renal retinopathy. Later, however, the mahgnnnt phase develops. 
Ophthalmoscopic examination : Ilypwtcnsive neuro-retinopathy is 
usually present. The d'sejs swollen, Tcd,”^!^ Its edges Wuired.' The 
retina shows fluffy_Tr^te sports '(“ cotton wool areas) due to exudate 
and'fattr^ changes. Himofthagea are present. The orteriM^nre 
narrojrcd ("silver-wire” appearance) ^d_t he vdns dilatyd. Tlie 
Jitine 5 The volume may.be as much ns 80 or lOb'fl. dz^ (2- ^ or 0 litr es), 
auncosn neicn t* 
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vnlh an i ncrease in the noctumtJ wtpnt. In the later stages the excre 
tion falls and alLxed amount tends to be passed every hour by daj and 
night Sp Gr 1 002 to 1 008 Protein, a_trace_to 0 5% Deposit , 
occasi onal re narcpithclial a nd red celk, and h > aline and granular ^asts 
The blood Urea and non protein nitrogen are increa sed to I QO mg per 
100 ml or more CTiol^terol norm^~ Xredt7nin e may be raise(rfo’2 5 mt^ 
per 100 ml C alcium ma y be low. 6 mg per 100 ml or l^"" TTie ur^ 
concentration and water elunination tests show low figures as the 
disease progresses 

Differential Diagnosis The differentiation from chronic glomerulo 
nephritis can onlj be made if the patient is seen in the carlj stages j'he 
heart cha nges a nd high b lood pressur e precede the album i nuria a nd 
cylindnina in c l ironic plomc nilonepKfitis^ 

Course and Complications The course is slowlj progressis e , a 
cerebral haimorrhage, uriemia, heart failure and secondarj infections 
such as bronchopneumonia arc liable to occur Terminal pericarditis 
and plcuris) are probibly toxic in origin Acute cedema of the lungs is 
rare, but attacl^s of nocturnal dyspneen (renal astlima) with Cheyne- 
Stohes breathing may occur Exacerbations of an acute nephritic t)*pe 
may also be noted with oedema, increase of the albumin and the 
presence of more red cells in the urine 

Prognosis This is always >cry grate, although the patient maj lire 
for seteral jears Unfatourable signs are a blood urea fi g ure of ot er 
200 mg per 10 0 ml and the presence of_h>7)e rTen?ive retino pathy In 
00% of cases death occurs within 2 jears of the diagnoiiTof ttie' latter 

Treatment The general regime consists in regular hours moderation_ 
in work, exercise diet, alcohol and smok ing The two latter are uest 
awded^completelj A'mllcl'ilry climate during th e winter iiJ icjpfiil. 
but if it IS not possible td'go'abroad'cluUT^li^TSTbe avoided Diet 
The protein aliened is determined to a certain degree by the blood 
nitrogen figures The basal requurment is usually 1 G protein per kg 
body weight With_a bl ood ur ea of about <30 mg per 100 ml Jt^ patient 
can be put on the moderate protein diet (see p 480) 

With a blood n itrogen of_pver 100 mg per_100 ml a l ow protein 
diet, containing about 85 to 40 G of protein and a calorie value of 3 ,700 

BTglveHfor periods of 2 or 3 weeks, alternating with the moderate 
protein diet 

Low Protein Did Breakfast Oatmeal (uncooked) 1 oz (80 G ) , 
bread 2 oz (60 G ) , butter, J oz (15 G ) , milk, 4 fl oz (120 ml ) , 
tea, 4fl oz (120ml) Lunch Grceni ^etables, 2 oz (60 G ) , potato 
4 oz (120 G ) , bread, 2 oz (60 G ) , butter, J oz (15 G ) , stened fruit 
2 oz (60 G ) , cream, J oz (15 G ) , jam, | oz (15 G ) , nee (uncooked) 
i oz (15 G ) Tea Bread, 1 oz (30 G ) , butter, i oz (15 G ) , tea, 

4 fl oz (120 ml), jam ^ oz (15 G), milk, 2 fi oz (60 ml) Dinner 
Vegetable soup , white fish or lean, meat or chicken (cooked) 2 oz 
(CO G ) , potato, 4 oz (120 G ) , fruit, 4 oz (120 G ) , bread, 1 oz 
(30 GJ Sugar for sweetenmg during the day, 2 02 (COG) 

's»«'The bowels should be kept actmg freely with the help of salts mag 
sulph 60 to 120 gr (4 to 8 C ) m the mommg vj^ir insomnia chloral 
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hjdrate 5 gr (0 3 G ) and sod brom 10 gr {0 6 G ) may be given at 
night For headache vrith high blood pressure tabella glyceryl tnnitrat 
1/180 gr {0 4 mg ) may be given 8 times a daj , but it is not wise to en 
dca\ our to lower the blood pressure considerably v-FoY dj spncea due to 
acido sis alkalis such ^ s_sod b icarb 20 gr (1 2 G ) maj*^ gi\eri st 
hourly , and if there is heart failurewHToodcma, digitalis should be give: 
The treatment of unemia is considered Gter "“J”/ 

THE NEPHROSES ’ .'L. ^ _ 

The bephrotic Syndrome 

Definition Muller, in 1905, introduced the term nephrosis to dc 
cribe degenerative renal changes affecting especially the tubular cpith 
hum The nephrotic syndrom e i ncludes many kidney co nditions nllj 
which are characterised clmiwilly by (1) heavy protwnuna, (2) h\p< 
^uminT mia ( 3) lipamia nith an inc rease jn the blood cliolcsterol, (; 
CDd«ha of a orj mg degree and (6) the basal metabolic rate is often low 

Etiology No cause is knoim for the lipoid nephrosis It is moi 
common m children than in adults The commonest condition givir 
use to the nephrotic syaidrome is glomerulonephritis Thus, m a scni 
of 98 cases in Amcnca, renal biopsies mibcated that 46 were due I 
clom cniloncphri tis, 18 to sj^cmic lu pus crydhem atosos, 15 to diabcti 
m'etiitu s, 11 to ti poid nephi^ C^io^ncreased Yena n cm pressur e. 8 f 
amyloTclosis and 1 to n^jijirosclcrwir' P\elonei?h nti5 occurred as 
secondary Tesion m 3 cases 

In addition to the above, poiso^ such as mer cury ointment, < 
sen sitii it y to p ollens , poison ivy or b ee st ings may pro% okc tlie nepl 
rotlc syndrotne 

Pathology It is behei ed that there is an >navas^ glomeruli 
permeabilit y to j irotcms and hpoidj. The albumin molecule, and tt 
smaller globulin ones, pass through rather tlian the larger globuh 
molecules Nephrosis isnot considered to be apnmary lesion of the ren: 
tubules In hpoid nephrosis chang es arc found by the aid of the electro 
microscope in t he b asement membrane oPlITe glomerular capiUarn 
sThicfi may be characteristic of the condition. No changes arc found i 
other parts of the body In the other a ancties of the nephrotic syndronr 
changes characteristic of the condition may be found in the kidneys an 
elsewhere 

Clinical Findings The patient is usually a cluld or y oung adult. T1 
disease beg ins in sidiously watli languor, headache, pallor, swelling t 
the face, legs sc rotunTor ab donrCffTTlnd possibly nau^a m* diarflicca. 
"~l}n EriunttiSiim In sci crelascs tlicre is anorex ia, nause a, romitir 
and d iarrlice a. There is a fairly gcncralised_<rdcma and^nscites an 
hy drothora x m ay also be present The face is pale, but often there is r 
full an'cmm and no canlio s oscular changes dci clop The blood prcssui 
IS not roLsed Retinal changes do not occur Tlic oedema fluid contair 
httle protcin,_Iess than_0 1% ITic basal mctal^ic'rat^Ts fow T1 
^inT'Volume 20 to 80 fl oz ( 000 to 900 ml ) Sp Gr 1-020 t^l*0li 
A^d fpirS 4y Protein 1 to p % of which S0.to 80%‘i 5~alUu mIn *"Thei 

111— * 
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may be a trace ^f su gar Deposit , leucccj-tes and epithelial cells, jmd 
o c<^ionally_a^red ~«lP H yabne . epitheM, gran ular fatty casts 
and dou Uy refractile lipoid parti^es ~Drea concentration test non^ 
Wat er elimination test s hovra low accretio n This is due to pre-rcnal 
deviation and not to failure of renal function T he . blood Protein 
about 4% (norma! being 7 4%), of which 89% is giobuhn (normal being 
37% globulin) There is r ^ntion oLcholesterol (800 t o_2.aQQ.ing per 
lOOjd , the normal being 140 to 280 mg per 100 mb), and bpamia 
The urea and non protein mtrogcn are normal 

Such a case as tlus conforms to the type described as lipoid or 
“ true ” nephrosis, the renal changes being degenerative rather than 
mllamniatoTy, and it is differentiated from the nephrotic tj'pe of chrome 
glomerulonephritis by the history and the tendency to hypertension in 
the latter, and from amyloid nephrosis in which there arc associated 
suppurative, syphilitic or tuberculous lesions 

Course and C^mpbcations Complete recoveiy is said to be the rule in 
Iipoid nephrosis in cluldren if proper treatment is given ; but tins is not 
always the case The course is variable and death may result either from 


failure of renal function, with gradual increase of blood mtrogci^and 
eventually urrmi^ of 'from com phcations such os pn eumoc ocial pen ton 
Uis and erjsipelas In adults the prognosis depends on the assoaated 
Hiscase process, if any, but some cases recover after removal of a septic 


focus 


Treatment The Wassermonn reaction should be determined, and 
if positive, a course of peniciUm given (see p COO) It is not now 
considered necessary to give the high protein diet recommended by 
Epstem For an adult a diet may be given containing protein 100 to 
180 G , carbohjdrate 250 G and fat 80 G A child requires protein 
2 3 G per kg bodyweight and enough fat and carbohydrate to yield a 
high calone diet. Fl uid should be rest ri cted to 40 to 4 5.1 1 oz (1 2 to 1 3 
litre) No salt musrHeused m cookin g or added to the f ood 
V^Prednisone or predriisoloneT should be given by mouth, beginning 
with 10 to 15 mg (2 to 8 tablets) (^hourlj\_witb Gelusil 2 tablets 
hourly* After TO to 14 days thc_predmsoDe is reduced to 10 ing_8 
hour ly, and aftp anoUier 10 days to 10 mg J2 hourly, and later to 
5 mg t i (L ThFamount of prednisone required is judged by the protein 
una If the peotemuna increases more prednisone s hould be given 
Potas sium~I 6ss " shouId_be_niade' good by gi^ng tah poir~H>lond 
0 5 GT o tabs 1 1 d , ns determined by plasma potaSIum estimation 
A weekly record should be kept of tlie patient’s weight and blood 
pressure Thi s treatment m ay_be_contmued.for four.days njvirckJbr 
months in smtablc cases If the proteimina disappears the dosage of 
prednisone may be gradually lowered to zero Steroid treatment o 
contraindicated if the blood pressure is considerably raised oMf there u 
evidence of marked renal failure 

Cation»czehan g e res ms, such as Ifhtonium, carbonic anhjdrase 
inhibitors, such as Diomox, and the intravenous in j ection of Dext raven 
although sometimes helpful, should ohlj be used if cortTccsfcroTiir fall 
■^•^lercunal diuretics s houl d no t be give n v> FcniciIlm ma^ be required.to 
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Tvard of T jntcreur rent mfect;ons _and also for the treatment of sypbUisML 
c ases o f s ^ hiUtic amyloidosis 

\,.-<<C"prcliinmary venesection followed by a blood transfusion assists m 
restoring the blood proteins to their normal value 
vJHiyroideum may also be given, beginning with Ijnr (CO mgj t d s 
and work ing up_ to large d oses such as 15 to 40 g r (1 tp^ ^^ydail}, ns 
lon g os the blood c^lesterol is raised This is especially mdicat^ in 
cases with a low metabohe rate 

Amyloid Nephrosis 

Etiology Amyloid nephrosis may occur in connection with chronic 
pulmonary tuberculosis, syphilis or chrome suppuration 

Pathology The kidney is enlarged, smooth and pale The capsule 
strips readily The glomeruli show on section as dark brown spots 
when stained with iodine Later, atrophy and fibrosis result in a small 
firm contracted kidney Microscopically it is seen tliat amyloid is 
deposited around the capillaries and m the walls of the arterioles and 
venules The glomerular vessels may be the only ones affected Patty 
and atropluc changes occur m the cells of the firrt convoluted tubules 

Clinical Findings (Edema develops, and the urine often contains a 
considerable amount of albumin There may be polyuria The blood 
changes resemble those found m lipoid nephrosis The total protein 
may be as low as 4% due chiefly to loss of albumin The blood 
cholesterol is raised, 800 to COO mg per 100 ml The nitrogen figures 
are normal, except m cases of amyloid contracted kidney m which there 
IS azotftmia 

Treatment special measures ore indicated for the nephrosis, the 
underlying cause being the essential factor for treotment Any septic 
focus should be removed A sufficiency of protein should be giv en in 
the diet to compensate for the protein lost in the urine 

Chronic Intercapillary Glomerulosclerosis 
{Kxmmelsiiel TTiIsim Ktdney) 

Patliology There ore probably two types of intercapillary glomerulo 
sclerosis a diffuse one with widespread tluckcmngof Bowman’s basement 
membrane, and a nodular, found m diabetes and called the ICimmclstiel 
Wilson lesion, in wlucli there ore islands of hyaline material in the 
glomeruli There is also tluckening of Bowman’s membrane to form 
a lij aline cap, and arteriolar sclerosis of the afferent and efferent 
glomerular artcnolcs 

Clinical Findings The cliaractcnstic features are diabetes mclhtus 
with heavy albuminuria, oedema, retinopathy, peripheral neuropathy 
and cardiac failure vnth hypertension Elderly women arc chiefly 
affected IlypopTotcmicnua may occur in some cases 

Acute Tutodar Necrosis 

Definition A condition characterised by acute degeneration 
affecting especially the oscendmg loops of Ilenle and the distal tubules 
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Etiology The lesions are due to vanous poisons or toxic substances, 
or to ischaimia Baclmal toata The so-called febnle albuminuna 
The renal damage IS usually slight Chanieal tuhstancea Mercurj, 
^smuth arsenic, pho sphorus, carbo lic acid ca pthandes and sulphona 
nudes ^ Met^oUc ■products Acidosis m d iabet es Jlctabo 

lites which should be detoxicated bjTthe li^r have to be dealt with by 
the kidney when the bvcr function fails This may occur in liver 
disease or af ter o perations on th e biliary tract v'4" BamoghUnuna 
This Tnaj result from vanous causes such as a mismatched blood 
transfusion, paroxysmal luemogtobinuna, blackwater fc> er, mushroom 
poisomng and the crush syndrome Shock and low blood pressttre 
These may be due to injury, hamorrhage, concealed accidental harmor 
rhage, an operation atortion, coronary thrombosis, cholera, or lugh 
intestinal or pylonc obstruction 

Pathology In severe cases th^e is a precipitation of casts m the 
ascending portions of the loops of Henle with tubular epithelial necrosis 
The glomeruli may be swollen with an exudate m the mtercapsular 
spaces Cortical ischamiia may occur in the crush sjTidrome, due 
possibly to a reflex cortical vascular spasm 

Climcal Findings The clinical findings are not those of the nephrotic 
syndrome The charactem ti(L_featu re o f_tubulat_jccr 05 JaJS-PCUte 
pligunc renal failur e This res ults in an altered wat er b alance and a re- 
tei vtioh of metabo lftes P otassium is bab le to accumulate in the extra 
cellular fluid which leads to muscular paralysis and cardiac failure Tlus 
iT'paiilcularly common in the crush syndrome where potassium is 
liberated from the damaged muscles 

The Crush or Compression Syndrome 

Etiology This syndrome, which was described m German) in the 
1914-18 war, attracted attention m England as the result of injuries 
sustained in air raids in the 1939-45 war It is liable to occur when a 
limb is crushed by fallen masonry, etc Accidents in cisil life, such as a 
fractured pelvis with central dislocation of the hip causing obstruction 
of the external iliac s essels maj result m the syndrome, without there 
being apparent muscle damage It has also been described after a 
difficult labour 

Clinical Findings The patient on admission to hospital may or 
may not be suifenng from shock In the former case he is pale, sweating 
and clammy, the blood pressure is low, the pulse feeble, and the Hb % 
increased Tlie affected Jimb is swollen and cedematous , there may be 
areas of cutaneous erj’thcma and vesicle formation Pulsation may or 
may not be present m the peripheral arteries The muscles feci firm 
the power of moving the limb is restricted, and pancsthesia may be 
present Signs of renal failure arc noted about the first or second day 
Early signs of failure arc oliguna or even anuna, and the appearance 
of blood and albumin in the unne Brown casts of epilhehal cells are 
present and the pigment is shown spectroscopically to be myotemo- 
globin The unnaiy urea and ehlonde figures fall, the blood urea and 
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potassium rise, and the alkali reserve falls The blood pressure tends to 
rise and remain above normal if the patient is transfused with serum or 
plasma The tenniiial uraemie stages comprise \omitmg excessive 
thu^t, coma, and death ^Vhell the serum potassium rises above 7 or 8 
mEq [L (normal 4 4 to 6 6) the electrocardiogram shows changes Tlie 
T waves are tall and spiked the QRS complexes are broad, tlie P wave 
is absent, and vanous arrhythmias develop ^^^len the potassium 
Qgure reaches 8 to 12 mEq fh flaccid muscular pareses are liable to 
develop It thus appears that both a nse and a fall m blood potassium 
result in muscular weakness, due perhaps to transference of potassium 
across the cell membrane 

Prognosis Recovery, with complete restoration of renal function 
occurs in about one thinJ of the cases The prognosis is better in cases 
due to medical and obstetrical causes than m those due to muscle injury 
or surgical operation The length of time that the limb has been com 
pressed appears to bear no direct relationship to the prognosis A fall 
m the blood urea is a favourable sign In fatal cases death usually occurs 
between the fifth and eighth dajs 

Treatment For anuna or ohguna a continuous mtragostne drip is 
gnen, the fluid containing dextrose 400 G and water to 1 litre All 
vomit IS collected, filtered through Imt, and returned to the stomach 
through the dnp The total fluid given m 24 hours is 500 ml plus the 
volume of unne passed in the previous 24 hours Sodium and potassium 
are balanced quantitatively by daily observ ations on the serum con 
tents If vomiting is severe the fluid can be given through a plastic 
catheter introduced through the saphenous vein into the inferior ^ena 
cava When the urine output exceeds i litre a day, a low protein diet 
IS gi\cn instead of the drip feed If the haemoglobin is below 70% 
(10 4 G Ilb /lOO ml ) a transfusion of packed red cells is given The best 
way of dealing with the compressed hmb is a matter of dispute Some 
advise that a tourniquet should be appheil os soon as the weight is 
removed from the limb, and that decompression should subsequently 
be slowly effected when a good outflow of urmc has been obtained 
Others recommend that the iimb should be packed in ice, or tliat in 
cisions should be made to release the eedema fluid Pnmarj amputation 
the Imtb mtb the idea ^ ssr/nff D/e Xjdneys Avar .w tA\p Jssf 

of both life and hmb Tlie alternative ^lew, based on the theory that the 
blood has lost vital pnnciples into the cedema fluid, is that the com 
prcssion should be rapidly relieved, the limb bandaged from below 
upwards and intermittent pressure, up to CO mm Ilg applied over the 
cedematous hmb, using a specially large sphygmomanometer cuff The 
following are indications for hasmodialysis by the use of the " artificial 
kidney ' — 1 There is a good chance of restoration of renal function 
2 The patient is m a state of uneroic coma, or has intractable hiccough 
or vomiting due to renal failure 8 The blood urea is over 400 mg / 
100 ml 4 The plasma bicarbonate figure is low (below 12 mEq /I ) and 
the plasma potassium is high (above 7 5 mEq (h) S The presence of 
mtravcntncular block os shown by electrocardiograms, and due to 
hj'pcrkalicmia. 
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Other Causes of the Nephrotfe Syndrome 

These include thrombosis of the renal veins and poisoning with 
drugs such os troxidone (Tridione) 

The Pathogenesb of Renal {Edema 

Acutt Glomerulonephnlia The cedema here cannot be due to 
protein loss in the unne The plasma proteins are normal and the 
oedema fluid is rich in protem, 0 6 to \% Tlie factors imoKed include 
ohguna due to glomerular damage, and mcrcased reabsorption of sodium 
and water from the renal tubules It is probable that the cutaneous 
capillaries are simultaneously damaged with those of the kidneys A 
further factor is congestive heart failure with nse m the capillary blood 
pressure 

The NephroUe Syndrome The foUoiving factors are probably 
concerned with the production of oedema — 

1 Hypoprotelnsmla The colloid osmotic pressure is lowered by 
loss of protein in the unne, and henee fluid passes from the blood into 
the tissue spaces The normal colloid osmotic pressure is between 
40 and 50 cm water, m nephrosis the figures ^ ary between 6 and 20 cm 
water The protein lost from the plasma is albumin rather than 
globulin, owing to the smaller size of its molecule Tlie protem content 
of the plasma m nephrosis does not usually fall below 4 C % A 
further faU tn the albumin figure is compensated by a nse in the globulin 
content A second factor which may be partially responsible for the 
fall of the albumin content of the plasma is failure to symlhcsise new 
protem from ammo acids The capillary permeability docs not appear 
to be increased in nephrosis, as the oedema fluid and osaiic fluid protem 
content IS low 

2 Sodium Chloride Retention This is of great importance It has 
been shown experimentally that if there is no sodium in the diet, the 
plasma proteins may be low without the production of cedemn It Is 
not, howe\ er, believed to be the chief cause of aslcma in ncplirosis and 
it IS suggested that sodium clilondc is retained in the body in ncplirosis 
m order to maintain a nearly physiological amount of sodium cldoridc 
in the tissue fluids and plasma If this is so the tubules must Iia\ e the 
power, despite Vne disease ert tVie Vidney, tA iWiV/scrtVaTg vAtium 
chlondc 

D Reduction la Hasma Volume llypoalbununxcmia cannot be the 
only cause of edema, because diuresis may occur in ncplirosis without 
any nse m the albumin content of the plasma. This diuresis may be 
due to on increase m plasma \oIume 

URAEMIA 

Definition. Toxamua due to, or associated with failure of ren^ 
function " 

Efiology The cause is uncertom, and it probably dtUen In the 
various types of unemta. A distinction may be drawn between prerenal 
renal, and postrcnal causes of unemia 
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Prerenal Causa The primary changes occur m tissue metabolismx^ 
m the cheKucal composition of the blood, nnd in the^iStllation There 
13 probabl y secondar y renal insufficiency, although no structural 
changes may be demonstrable in the kidneys Tlie causes may be listed 
as follows -✓ yormting due to pylonc and intestinal obstruction, and 
hypcremcsis gravidarum ^• ^larrhcea , especially infantile and that due 
to cholera -< ^lepatic d i stu rbahe^ as after operations on the gall 
bladder and bile*ducts, and cliolicinia associated with acute hepatosis 
and cmrhosis ^^abetes m^itus with acidosis, especially in untreated 
cases Add ison’s disease during n crisis Severe hamorrhage, particu 
lorly hzmatemesis s ^ost -op erative and tra umatic shocTT * Severe 
burns Peripheral circulatory collapse, as m diphtheria and pneumonia 
Coronary thiombosis associated with shock Overdosage with alkolis 
in the treatment of peptic ulcer. •*'A mismatched bl ood transfusion and 
the- ’^ush syn drome. 

Rsnal Causes These mclude inildmmatory, degenerative, end 
..developmental changes in the Jcidneys, such as acute anH chrome 
nephniis, biTatcral renal suppuration, acute tubular necrosis, and 
congenital cj'stic disease 

Pojtrenal Causes There is obstnicbon to the outflow of urine Thu 
may be due to mechanical causes such as calcuh blocking both ureters, 
a calculus obstructing the sole-functioning kidney, removal of the onl> 
existing or functioning kidney, accidental ligature of both ureters in n 
pehne operation, pressure of a pelvic carcinoma on both ureters, or a 
vesical growth obstructing the orifices of both ureters Incomplete 
obstruction may result from an enlarged prostate, a pelvic tumour, or a 
bilateral hydro- or pyonephrosis Itdlcx inhibition of urinary secretion 
may be caused by a drainage tube placed in the bladder after 
prostatectomy 

Pathogenesis Tlierg is always some retention of urea and other 
non pr otein nitro^nous substances m untmia _ These are not am 
sidcred to he the cause of the uncmic symptoms There may be a high 
blood urea content without urteima The most important_causes of 
urauma are duturbances of electrolytic and ■irater balance The various 
factors which may be involved arc — 

Actdormia Normally tlie kidney forms ammonia to neutralise 
acids wluch are excreted Further, by the excretion of more acid 
sodium phospliatc than alkaline sodium phospliate, acid excretion is 
increased H the kidney fails to manufacture ammonia and to excrete 
phosphate and sulphate^ ocidomua results ^is may lead to a low 
blood bicarbonate flgure^ with clinical manifcstabons of acidosis, such 
as hypy pneea 

.. 2 AlGltrmta This is uncommon m unemia It usually results 
from vomiting, but may be due to a liigh alkali intake Alkalosis is 
characterised by headache, dislik^f sweet foods and tetany 
'-3 Disturbance of Maier Salatue Polynina with excessive sodium 
loss results m dehydration The anorexia and vonutmg, which are 
often present in urtcmia, mcrcase tfiedebydrotion 
- 4 llyperpotasseemia. Tlie potassium figure in the blood may nse 
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to over 7 mEq (L (normal 4 45 to 5 6 mEq fh) This may result m 
sudden death from cardiac failure. The electrocardiogram shows the 
changes described on p 487. 

Eypopolasscsmia The charactenstiefeatures are flaccid naralvsts 
The electrocardiogram shows small, flat or mv ertpd T waves, wUh 
prolongation Q fJbe_Q -T interv al ^ ^ 

^5 Htjpocalcismia The serum calcium ts often low m ursmia This 
may be due to increased phosphate in the blood Twitchmgs or tetany 
may ensue 

In many of the conditions, such as hamorrhage and shock, there is a 
fall in blood pressure which reduces the glomerular filtrate, and also 
renal anoxia which causes damage to therenal epithelium In Addison’s 
disease there is further an alteration m the electrolytic balance of the 
blood and a rise in the hydrogen ion concentration Excessive vomiting 
maj produce azotsemia before alkalosis occurs, owing probably to loss 
of chlorides In alkalosis due to excessive intake of alkalis, there is 
presumably some renal impairment In a mismatched blood transfusion 
and m the crush syndrome renal failure results from blockage of tubules 
with epithehal and blood pigment dibtu, and from damage to tubular 
epithelium and cortical ischemia 

Acute Ursmla 

This IS associated with certain Hpes of acute hxzaoglohmune ^ 
nephrosis, such as result from a roSilSa^ed blood transfu sion or grusl r 
in]uriea to a limb It is a true unemis, tbere is azote^a, and it*is 
^erenal m origin The uraenuc symptoms quickly follow on the 
exeitmg cause and the course of the syndrome, whether for better or 
for worse, is of short duration Treatment may be given by mtra 
■s ^astnc dnp of 1,000 to 500 ml of 40% dextrose solut ion daily If there 
IS vomiting the dextrose solution may be injected tfirouglTn polythene 
catheter mto the saphenous vem or mto a cubital vem In some cases 
'■'^entoneal dialysis has proved successful Twice normal saline solution 
IS given intfspentoneally by dnp injecbon, the fluid being later dramed 
oS The urea is eliminated into the peritoneal fluid The “ artificial 
kidney " is sometimes employed. 

Chronic Urccnua 

runiral Findings It is usually known that the patient is suffenng 
from chrome nephritis The onset of uraima is generally insidious, and 
the symptoms may be grouped under the headings of the gastro 
intestmjJ, nervous, and respiratory systems Gastro-i ntesttnal s ymptoms 
There is thirst, an unpleasant taste , which ms^Hje bitter or ammoniacal 
due to excess of urea and ammonia m the saliva, and loss of app etite 
There may be nausea, vomiting, diarrluea associated with unemic 
ulceration of the colon, or conrfipahon Nervout symptoms * The 
patient may complam of genera l'wealoies sr i n^TlIt y to c oncentra te, and 
insomma Persi stent, d ull hea^ache~ls often an early ^roptom, in 
addition to which musculartwjtchm^ may occur Later, there may be 
hiccough, cmmiIaionsr~'a5iaurosis, and finally coma 
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gymptoma : Various types of dyspnoea ore described such as nocturnal 
attacks (renal asthma) Cheyn^tokes breathin g, or air hwger The 
“ hissing *’ breathing is not often heard and is usually produced in the 
nose Cardiac symp toms Cardiac failui% and term i nal p ericarditis may 
occur The skin is often di^of a yellow" tinge, and pruritus is trouble 
some _A skin “ frost ” (urea crystals) js rare]> seen CrystalJjnc 
depositson the sEn nCiy'b'e due lo soaium^hloride Some of the 
deposit should be scraped off the skm and treated on a glass slide with a 
few drops of dilute nitric acid After evaporation, if the “ frost ” is 
due to urea crystals of urea nitrate will be seen The temperatur e is 
usuall y subnorm al and the patient is emaciated and~deh>d TatcH The 
blooti^ond_cer ebTOspiaaL3 uid show a rise i n ur ea and non protei n 
nitroge n 

Differenbal Diagnosis If the non protein nitrogen of the blood is 
low in patients presenting the signs of chronic nephritis it can usually 
be assumed that chronic urasmia is not present Alkalosis can be 
confirmed by dcterraming the alkali reserve of the blood 

Prognosis This depends upon the cause, wluch sometimes can be 
Temo\ ed as in the case of an enlarged prostate Some of the conditions 
such as alkalosis due to overdosage with alkalis, respond rapidly to 
treatment (sec p 680} In others such as malignant renal arteno> 
sclerosis, the outlook is hopeless Sudden death may occur in a patient 
who appears comparatively well 

Treatment Tlus must be directed primarily to the causative 
condition and secondarily to the relief of symptoms ond the restoration 
of the electrolytic and water balance as far as possible Circulatory 
renal mefiiciency, whicli is a factor in many cases of prcrenal uncmia, 
must be treated, and postrenal obstruction remo^ ed Slost pa tients m a 
crisi s of Chr onic r enal failure arc lacking i n fluid 

Thrpatient sKolfliTbe given a loiy protcin^STetT sec p 482) for n or 4 
week s which can then be alternated with a moderate protein diet A 
low protein diet is advisable because it is possible tliat certain of the 
protein metabolites arc toxic Further, it reduces the amount of urea 
which has to be excreted, and as urea causes osmotic diuresis tlus 
disturbs the svaler ond electrolytic balance Many protein substances 
also contain potassium which is a toxic substance in excess m uncmia 
Treatment bj the “ artificial kidney ” or by peritoneal lavage is usually 
lot advisable 

Vario us remedies have been recommended for the nausea and 
’omiting , including Tar^^il (chloipromazinc h> drochloricle) 25_nig 
1 d , or 500 m l of 170 niolSr sodmm lactatc_solution intravenously 
in sev ere vomiting nutritro n'~con be maintained for several weeks by 
nfusions through a pol yth ene tu b e inserted into a cubital ve in andjmsed 
nto the ^l^ i or v ena cav a Dextrose, m strengtlis of 00%~to 5()S(„ 
an be transfused through tins tube Insomnia and headache maj be 
eheved bv Nembutal. 14 g r (0 1 G) capsule, once or twice dailj For 
uccougK inhalation of oxjgw may_lK tcmporanl> cfTective Severe 
horrhaa should be treated by the oral administration of streptomvetn 
l G Til d ~~ApcrienIs should not be given ow mg to the nsk of provoking 
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- uncontrollable diarrhcea Ansemia requires transfusion of whole blood 
or of packed re^cells 

Sodium chloride solution must bejnje ctcd intra venously to^com 
pensate for extracellular_dehydrafapr^. The amount “of fluid retired 
can be determined by estimation of the specific gravity of the plasma 
For every 0 001 nse m the S p Gr o f the plasma ab ove 1 027, 200 ml of 
water are required "Sodium deficiency sometimes occurs without 
dehydration, and this results in cellular overhydralion The amount of 
sodium required is detenmned according to the information given in 
Chapter VI For the mamtenance of fluid balance a dailj intake of 
800 to 1,000 ml , plus a volume of fluid equal to the previous day’s 
\ olume of urine, is given 

For the correction of acidosis sodium bicarbonate should be given 
by mouth, m doses of 2 to 6 G or more, according to the plasma 
HCOj level Alternatively, ^otomc sodium lactate can be administered 
intravenously 

^ For calcium deficiency anjnjectton of_10_to 20 ml,.i)f_fi% calcium 
chloride solution should be given intravenously. 

Hyperpotasssemia can be remedied by giving dextrose by mouth in 
doses up to 200 G daily, covered by an injection of insulin Hypo 
potassseraia requires the admuustration of potassium by mouth or 
intravenously (see p 512) 

In difficult cases an accurate estimation of the Quid and electrolytic 
intake and output, together with the level of the serum electrolytes, 
may be necessary for the correct adjustment of Quid and electrolytic 
aditumstration 

Latent Uraemia 

(Urtnimto) 

This occurs when there is complete failure of renal function and is 
due to postrenal mechnmcal causes {see p 489) The symptoms are 
entirely due to retention of unnary substances there is no element of 
dehydration or of hypertensive encephalopathy Beyond anuria there 
may be no symptoms noted for the first 4 or 5 days The patient then 
becomes a little drowsy, the temperature falls, and the pupils conlract 
The Wood pressure does not nse The blood urea and non protein 
nitrogen figures are increased to over 200 mg per 100 ml , and the 
alkali reserve falls to about 80 ml CO,% Vomiting and muscular 
twitchmgs may usher m the final stage of coma Death usually occurs 
m from 10 to 14 days Unless the obstruction, such as a calculus can 
be removed, no treatment is available 

Acute Convulsive, EpQeptlform or Eclamptic Unemia 
{Folse Vramta Eypertamve Encephalopathy) 

Etiology. This is due either to acute glomcruloncphntis or to 
hypertensive vascular disease 

Pathology. In acute glom^uloncphritis there is probably cerebral 
oedema , m h 3 rpertensive vascular disease, cerebral vascular spasm 
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Clinical Findings The patient is usually sulfmng from acute 
glomcrulonephntis, but acute syroptoms niaj occur in association with 
chronic nepliritis, or m cases of hsTiertcnsion m which there is no 
nitrogen retention in the blood It docs not occur m association with 
nephrosis, as the blood pressure is not then raised The blood pressure 
nses and the patient is suddenly seized with coniTilsions or becomes 
comatose The convulsions may be local or general and consist of a 
tome and clonic stage, which may or may not be followed by coma 
Amaurosis of one or Ixith eyes may also occur On ophthalmoscopic 
examination spasm of the retinal vessels may be seen, or changes 
characteristic of hypertensive neuro retinopathy (see p 481) In some 
coses there is a prodromal stage, charactcnscd bj anorexia, headache, 
and parscsthesia {see also p 284) 

Course and Complications The convulsions may rapidly cease, or 
prove fatal In some cases there is an ensuing period of coma 

Differential Diagnosis Coma and convulsions are symptoms of 
widclj different patliological states The dia gnosis is usi nlb_estabUshed 
bv the h istory of t he case as regards rciial3*i£nse, tlic exclusion of oth er 
sign^s of organ ic jicrvous disea ses, and the examination of tli e uno g, 
^wdV ^ArospioaLflmdLJ jlo^ pre5su re,_nnd55es""iD lead enccphalo 
pat^, in addition to the connilsions there is often retention of blood 
nitrogen, possibly due to renal vascular spasm 

Prognosis This is always grave, but it is most favourable m cases of 
acute ncplintis 

Treatment The patient should be placed lying down, dentures 
removed, and care taken that an airway is mamtaincd If he can 
swallow, mag sulph CO gr (4G) in water is given by mouth and 
repeated in an hour An intravenous injection of 40 ml of C0% sodium 
chloride solution is then given, t!»e patient bemg quietened during the 
injection by inhalations of chloroform, if necessary If these measures 
foil, Tcncs^ctioa or lumbar puncture may be performed, to lower the 
blood pressure and intracraiual tension If a lumbar puncture is made, 
the foot of the bed should be raised, os Uierc is a danger of tiie medulla 
oblongata beingimpacled mtheforamen magnum, and the flmd should be 
removed slowl> . iWther deplctiv c measures include an enema at night, 
followed next mormng by the rectal injection of 8 0 oz. (240 ml ) of water 
contammg 2 oz. (CO G ) of mag sulph (o 25% solution), run in slov, Ij ns 
for a colonic washout, and retain^ as long ns possible, usually | to 2 
hours Tlie skm should be encouraged to act by a hot air bath, using an 
electric cradle and raismg the temperature of the bed to 120“ F (48 8“C ) 
for 10 to 15 minutes Tlie bowels should subsequently be kept well 
opened daily wiUi mag sulph 60 to 120 gr (4 to 8 G ) mane, and 
plenty of fluids should be taken by mouth 

BACTERIAL INFECTIONS OF TKE RENAL TRACT 
BadUurla 

Dcfinllfon. The presence of bacteria in the urine, not accompanied 
by local symptoms 



494 TEE URINARY SYSTEM 

Etiology The organisms may gam access to the urine from the 
blood, bemg excreted by the kidneys , from the mtestmes through the 
lymphatics m connection with the kidneys , or by an ascending mfection 
of the urethra Excretion of oigamsms by the kidney s implies a certam 
degree of renal damage Such organisms as the Bact cob Proicus 
vulgans, Pseudomonas pyocyaneus. Salmonella typht. Salmonella para 
iypht. A, B or C, Myeobaetenum tuberculosis, streptococcus, staphylo- 
coccus, Netssena gonorrheECB or the Streptococcus pneumonice may be 
found Chrome constipation is not a predisposing cause In women 
habitual looseness of the bowels may be of etiological significance 
Clinical Fmdmgs The history is of value Thus the bacilluria 
may be a sequel of an acute niness, such as typhoid fes er, or occur 
during an acute illness, such as pneumonia, bacterial endocarditis, or 
gonorrheea It may also be noted m cases whose chief symptom is 
debihty, as m certam Bact coU infections, or there may base been no 
symptoms attributable to the baciUuna 

Treatment This depends upon the associated conditions, for 
which the special sections should be consulted 

Bact coU Infections of the Urinary Tract 
Pathology The Bact coU may gam access to tJie urmarv tract 
by three routes By the blood from the gall bladder or intestine, by 
lymphatics from the mtestme, or by ascendmg infections of the urethra 
to the bladder and thence by penuretemi lymphatics to the renal pelvis 
The lesions \ary from shght degrees of cystitis and pyelitis to definite 
pus formation m the bladder or kidney 

Clinical Fmdmgs The symptoms occur insidiously, or have nn 
acute onset, and are met with m children or m adults rither more 
frequently in women than m men Cases of Bact coU mfection can he 
grouped clinically as follows 1 Children A cause of unexplained 
pyrexia and rigors 2 Women Before and after childbirth 8 Adults 
Cases fall mto the foIIo>nng groups (a) There may be no symptoms, 
Bact coll being found m the urme on routine examination (6) Acute 
renal or vesical symptoms, such as pam m the loin or m the livTO- 
gastrmm hiematuria frequent, pamful and scanty micturition (c) Acute 
abdominal symptoms Acute pyelitis may be mistaken for appendicitis 
or salpingitis {d) General constitutional symptoms There is malaise 
and a continuous pyTcxia The condition is liable to be confused iMth 
other causes of obscure pyrexia In children it may be mistaken for 
tuberculosis (e) Chronic or recurrent renal or esical symptoms There 
may be aching m the lorn or back, with frequency of micturition and 
fe^ ensh attacks 

The urine This is acid and contains Bact cob a few pus cells and 
renal epithehal or vesical cells, Hith cystitis there may be hrger 
quantities of pus At the onset of pyelitis there may be a definite attack 
of hiematuna The odour of the unne is often “ fishy ” and the 
organisms impart to the unne a ^laractenstic sheen A trace of albumin 
IS usually present 

Differenhal Diagnosis The diagnosis is established by the urinary 
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examination ; a catheter specimen is usually required to exclude the 
possibility of contamination Ureteric catheterisation will show which 
kidney is affected m cases of cystitis secondary to pyelitis In persistent 
cases X ray examination and pyelography should be made to exclude 
the presence of calculus or other lesions 

^urse and Complications If untreated the organisms usually 
persist in the urine, and there is a danger of further infection occurring, 
such as pyelonephritis and pyonephrosis 

Prognosis. This is verj favourable in cases which are recognised 
and treated early. If neglected it is moredilTicult to render the urine 
sterile 

Treatment. Tins is considered under the section dealing with 
pyelitis and cystitis (see below) 


PyeUtls 

Dednltion InHammation of the pelvis of the kidney. 

Etiology. Pyelitis is usually due to infection with the Bact eoU, as 
described above. Pyelitis may also be associated with a renal 
calculus, renal tuberculosis, obstruction of the ureters due to a calculus, 
abdonunal tumour, or some anatomical abnormality, such as bifid 
pclMS, double ureter, nepliroplosis, congenital hydronephrosis It may 
be associated w itli cystitis, or urethral obstruction 

Vflnrtier ; Pyelitis may be acute or chronic 

Acute PyeUtls 

Clinical Findings The patient, who is suddenly taken ill, complains 
of mala ise due to the fever and t oyemia There may be no other 
syrmptoms, or he may complain oT^eJung or tenderness in the lorn 
with frequency o f,mictufition ^here may also Ue rigors 

On Lxamination Thp temperature is found to be raised, and there 
IS usually' abdominal ttnderness over the alTected kidney. The urine 
shows the cimnges described above 

^ DifTerential Diagnosis Acute pyelitis is liable to be mistaken for 
’^appendicitis,^alpingitis, or, if occurring after childbirtii, fdr/^ucrpcral 
scpticmmia The diagnosis is established by the examination of the 
iw.vne 

Course and Complications The course depends largely on the 
treatment given Helupscs are liable to occur or chronic pyelitis may 
superv enc 

Prognosis This is on the whole favourable 

Treatment Tlie patient should be put to bed and a saline purge 
given 

The Diet . Tlie patient should take C to 8 pints (3 0 to 4 8 litres) of 
fluid daily , such as sv atcr, fnut juices and barley m alcr Hot applications 
such ns cataplasma knobni should be placed on the lom, if it is painful 
The urine should be made alkaline by gisiiig a mixture of Sod bicarb 
COgr (2G) sod cit 30 gr (2 G ), pot acetat 30 gr (2G), syr nurant 
no m (2 ml ), aqiiam ad I fl oz (SO ml ) 1 fl oz (30 ml ) four hourly 
As soon as tbc urine is alkaline the tempemture usually falls and the 
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mixture can be given six hourly and then 8 times a day as required 
The sensitivity of the organisms should be determmed The majority 
of infections respond well to sulphonamides and antibiotics Sulphacet 
amide or chloramphemcol may be used for Beef eoJi infections The dose 
of sulpbacetamide is four 0 5 G tablets, followed by four tablets 4 hours 
later, and then two tablets 1 1 d for 7 to 14 days The fluid intake 
should be about 4 to 5 pints (2 4 to 3 litres) m the 24 hours and a potas 
Slum citrate mixture given simultaneously The dose of chloramphenicol 
for an adult is two 0 5 G tablets eight hourly for 5 to 7 days Urolu 
cosil (sulphmethizole), or Furadantin (nitrofuiantom), or mandehc acid 
may be mdicated The dose of Urolucosil is 0 1 G tab , one or two 
tablets 5 tunes daily The fluid intake should be restncled for 5 days to 
2 pmts (1 2 htre) daily, and no alkalis must be given A maintenance 
dose of 1 to 8 tablets a day may be taken for 2 to 8 months The dose of 
Furadantm for an adult weighing between 100 lbs and 160 lbs (48 kg 
and 76 8 kg ) is 100 mg (2 tablets) q i d , and if weighing over ICO lbs 
76 8 kg ), 150 mg q i d For a child the dose is SO mg Mandehc acid 
may be given as Mandelamine, three or four 0 25 G tabs t for 2 
weeks A potassium citrate mixture must not be given uuth Mnndcl 
amine as the pH of the urme roust be kept between 5 5 and C 5 and so 
restriction of fluid is required 

CbronlcPy^Us 

{Relapsing or Quiesemt Pyehtis) 

Clirfleal Findings Often there are no local symptoms, but the 
patient may complain of frequency of micturition and irregular attacks 
of fever with malaise 

Differential Diagnosis This is established by ureteric cathetcri 
sation An X ray examination should be made to exclude a renal 
calculus, and the urme also examined for tubercle baciUt 

Treatment It may be necessary to remove a calculus or relieve an 
obstruction by operation before a cure can be obtamed A course of 
sulpbacetamide or of an antibiotic drug to which the organism is sensitive 
should be given as described above 

Cysbtls 

Definition Inflammation of the bladder 

Etiology Cystitis is due to infection with organisms such as the 
Bad coll the staphylococcus, the streptococcus, the Neisscna gonor 
rhcecB, the Mtjeohadenum tuberculosis, and the Salmonella typhi It may 
be associated with vesical bilharaasis, a calculus, adhesions between the 
bladder and colon or a diverticulum, a cystocele, pyehtis, enlargement 
of the prostate, an urethral stricture, pelvic tumour, retroverted graMd 
uterus, spinal medulla (cord) lesion^ etc Predisposing causes Chill 
constipation and over mdulgence in alcohol, and uicomplete emptying 
of the bladder at mictuntion 

Clinical Findings Acute Cystitis The patient is suddenly taken 
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ill with sev ere pain in the hypogastnuoi or perineum, end he has to pass 
unne every 8 or 4 nunutes, only about a teaspoonful (4 ml ) being eva- 
cuated at a time There is usually no fever and no constitutional 
disturbance Chronic Cystita The symptoms are less marked, but there 
IS often an aching pain over the pub^ or in the penneum and frequency 
of nuctuntion The unne An acid reaction implies infection with the 
Rad colt, tubercle bacilh or gonococci The unne is alkaline with the 
other infections and m any mixed infection It is cloudy, contains a 
trace of albumin, and hlood may be present. The deposit shows vesical 
epitbebal cells and often some pus cells In children a staphylococcal 
infection is not uncommon The parent notices that the unne is tfuck 
or contains slimy or stringy matt^, which may only be present m the 
morning specimen 

Treatment Acute CysUUe The patient should be kept in bed 
and hot applications placed over the hypogastnum The diet and 
regulation of the bowels are os for the treatment of pyelitis If the 
urine is acid, an alkaline mixture should be given with tne hyoscyami 
80 m (2 ml ) SIX hourly If it is alkaline, acid sod pliosph should be 
administered, such as Acid sod phosph SO to CO gr (2 to 4 G ) tnc 
hyoscyam 80 m (2 ml ), sp chlorof 7 m (0 45 rnl ), aquam ad 
1 il oz {SO ml) 1 d oz (SO m) ) in water six hourly A sulphonomidc, 
UrolucosU, or Furadantin may be required, according to the sensitivity 
of the organisms Surgical treatment may be required later to remov e a 
causative condition 

Chrontc Cystitis In addition to tbe above measures, t)te bladder 
maybe irrigated with a 1/12,000 solution of silver nitrate, and an 
autogenous vaccine given week!}, beginning with small doses such as 
250,000 oigamsms 


Cardnoma of the Prostate 

Temporary success attends the use of synthetic cestrogens Stilbce 
strol, Iiexccstrol, or dicnocslrol may be prescribed It js customary to 
begin treatment with stilbocstrol, m doses varying from 1 to 15 mg a 
daj, tbe larger amounts being given m divided doses three tunes daily 
Subcapsular orcludectomy appears to increase the beneficial effect of 
stjlbccstrol The effect is judged by the patient’s general condition 
and symptoms, and by the scrum acid phosphatase content In the 
untreated case the acid phosphatase is raised to between 10 and 00 ICing 
Armstrong units or more, the normal figure being less than 2 5 units 
per 100 ml 

After a time, perhaps 2 to 4 jears, the stilbccslrol may appear to 
lose its effect, or nausea and vomiting may be troublesome sj'roptoms 
The stilbostrol mav then be replaced by bcxocstrol or dienostrol in 
similar doses The patient usually gams weight, loses his bone pains and 
prostatic sjniptoms, and there is enlargement of the breasts, the 
nipples becoming very tender with an overdose In manj cases, 
unfortunately, after relief of symptoms for a few years, tbe disease 
shows itself again and now faib to respond to treatment 
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Pyelonephritis 

Definition Inflammation and suppuration mvolving the renal 
pelvis and kidney substance 

Etiology. The infection may be ascending and secondary to 
pyelitis, or blood borne in pj smia^ or due to lymphatic spread from an 
appendix or retroperitoneal abscess 

Pathology Multiple abscesses may be seen on the surface and m 
the substance of the kidney, with inflammation of the pelvis 

Climcal Findmgs The patient has usually the sjTnptoms of pyelitis 
with periodical attacks of fever and rigors Oiromc pyelonephnbs is a 
cause of high blood pressure especially in young women In some cases 
there is excessive loss of sodium, chlonde and water m the unne (salt 
losing nephritis) with a low blood pressure, and the patient may be 
thought to he suffering from Addison’s disease Acute cases occur 
which may prove fatal m a week or so The urme^contains organisms 
albumin, pus and blood 

Treatment This is as for pjehtis Surgical dramage of the kidney 
13 required m some cases Clironic pyelonephntis m children is more 
difficult to treat and may require a long course of sulphadimidine , for 
the first 2 weeks the dose is 200 mg /kg body weight a day, followed 
by a half dose for several weeks 

Pyonephrosis 

Definition Distension of the renal pelvis with pus 

Etiology Pyonephrosis results from infection of the renal pelvis, 
together with obstruction to the outflow of urine. The latter may be 
due to a stricture, enlarged prostate, diverticulum of the bladder, 
vesical calculi, growth, etc 

Pathology One or both kidneys may be affected, depending 
largely on the site of the obstruction 

Clinical Fmdmgs The patient complains of malaise, and usually 
of achmg or pam m the loins 

On Examinaiion A renal tumour may be felt on one or both sides 
The temperature is usually raised The urine contams pus, albumm 
and orgamsms If both kidneys are affected there is likely to be an 
mcrease in the blood urea and non protein nitrogen 

Treatment This is surgical 

Perinephric Abscess 

Definition. Suppuration in the tissues around the kidney, usually 
m the pararenal fat 

Etiology The infection may be blood borne, the focus being in a 
cutaneous boil or carbuncle, or in the tonsils Lymphatic spread may 
occur from an infected kidney, gall bladder, appendix, or from spinal 
caries 

Clinical Findmgs The patient may complam of no symptoms 
except malaise due to fever, and at tunes joint pains In other cases 
an achmg or a sharp pam may occur in the lorn 
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On Examination The temperahire is found to be raised and it runs 
an irregular intermittent course Tenderness is elicited m the loin, and 
later a definite bulging may be seen, or a swelling is felt on abdominal 
palpation over the kidney The patient may lie with the hip joint flexed 
on the affected side, if the abscess is tracking downwards If, on the 
other liand it is situated above the kidney, the diaphragm on the 
affected side may be raised This results in some dullness and weak air 
entry over the base of the correspoiidmg lung but tactile fremitus is 
present An X ray examination will also reveal the position of the 
diaphragm The blood A leueocytosis of about 12 000 to 20 000 per 
c mm may be present The unae contains a trace of alburnm some 
pus cells and organisms (usunllj staphylococci) if tlie kidney is also 
affected The abscess may eventually point m the lumbar triangle 
(Petit’s triangle) or rupture intropentoneally 

Differential Diagnosis Tlic history of a crop of bods or carbuncles 
IS suggestive, but if there are no localising symptoms, other causes of 
obscure pyrexia have to be considered, and the diagnosis is not usually 
made until a swelling appears In the early stages the persistent 
fever, joint pains and constipation are suggcsbve of bacterial endo 
carditis or of a Brucella abortus infection 

Treatment This is surgical, the abscess being drained 

Genlto«urloary Tuberculosis 

Tuberculosis may affect the kidnevs, ureters, bladder, or the genital 
organs such as the epididymis testes seminal vesicles prostate, 
uterine (Fallopian) tubes and, rardy, the uterus and ovanes 

Tuberculosis of the Kidney ^ 

Pathology In the majority of cases the infection is blood borne, 
ascending infection from the bladder being rare The primary focus 
may be m the lungs lymph nodes or elsewhere, but the site is often 
unrecognisable chnically 

Qlnical Findings The patient may complain of aching in the lorn 
freguenty of micturition and tilood m the urine 

Differential Diagnosis If the urine contains tubercle bncilh and 
pus cells renal tulierculosis is almost certainly present Cystoscopy 
and catheterisation of the ureters are necessary to establish the sdc 
of tbe lesion The presence of tubcrtle tmcilh alone m tlie urine does 
not necessarily mean that progressive renal tuberculosis will inevitably 
ensue 

Trcntmcnt Very successful results Imve been obtained by triple 
thertpy, streptomycin 1 G intnimu^niHrly twice a week, isonnzid 
100 mg 1 1 d by mouth and sodium para aminosalicylic acid (P A S ) 

5 G 1 1 d by mouth Tins should be continued for 1} to 2 years TIic 
patient should be in bed for 0 to 12 montiis Surgical treatment is not 
usunlK required for urinary tuberculosis but miv be necessary in gcmtnl 
tuberculosis after a prolonged course of chemotherapy 
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Tuberculoas Cystitis 

This IS usually secondary to tuberculosis of the kidney epididymis 
or prostate In vesical tuberculosis treatment on the above lines often 
has an extremely good result in increasmg the capacity of the bladder 
and so m reducing the frequency of micturition 

Hydronephrosis 

Definition Dilatation of the renal calyces and pelvis 

Etiology Hydronephrosis may be congenital or acquired, and is 
due usually to a gradual or intermittent obstruction to the outflow 
of urme 

Congential Hydronephrosis The obstruction may be caused by on 
abnormal branch of the renal artery, by a disordered function of the 
pelvi ureteral junction or by an imperforate urethra It is usually 
bilateral 

Acquired Hydronephrosis The causes may be grouped as follows 
1 Benal A calculus or growth m the pelvis 2 Uretenc A disorder 
of the nervous control of the pelvi ureteral jimction Kinking of the 
pelvi ureteral junction by a movable kidney or renal tumour A calculus 
or stricture Pressure due to a pelvic orabdonunal tumour, or adhesions 
Injury during an operation 3 Vested A calculus or tumour 4 
Urethral A stneture, calculus enlarged prostate or phimosis 

Pathology The kidney substance atrophies and only a thin covering 
ma} remam In internal hydronephrosis the calyces are dilated but 
later the pelvis distends and the kidney substance may be replaced by 
a sac as large as a cocoa nut, the ureter also dilating to the lei el of the 
obstruction In mtermittent hydronephrosis which is usually associated 
with a kinking of the ureter, the pdns dilates and contracts as the 
obstruction appears and disappears Bilateral hydronephrosis is due to 
obstruction m the urethra or bladder 

Clinical Findings InlermiUent Hydronephrosis The patient is 
usualiy 8 woman, who complains of penodjcal attacks of pain m the 
loin, generally on tbenght side, and nausea and vomitmg, often associated 
with fever There is scanty mictuntion and relief comes with the 
passage of large quantities of urine The pam may be referred to the 
bea’lthy side by a reno-rena\ rrfiex 'Kirimg o5 xoeler tohj getv 
rise to pam resembling renal colic, which is known as a Diet! s crisis 

On Examination A renal tumour may be felt which disappears 
with tbe onset of the polyuna 

Continuous Hydronephrosis The symptoms arc less marked and 
there is aching m the lorn If howeier, the condition is bilateral and 
progressive, symptoms of chronic unemia gradually ensue. 

On Examination A renal tumour may be felt The blood A nse 
m the mtrogen figures mdicates that both kidneys are affected 

Differential Diagnosis The hydronephrosis may be demonstrated 
by pyelography If more than 20 mk of 15% sodium lod de can be 
mjected into the renal pelvis hydronephrosis is held to be present 
Radiography after mtravenous mjection of Uroselectan B may also 
demonstrate the lesion 
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Coune and Complications The course must vary with the nature 
of the obstruction Pyonephrosis may occur os a complication 

Prognosis This also vanes ■mtJi the cause Bilateral lesions prove 
fatal unless the obstruction is removed before irreparable and extensi\ e 
renal damage has been done, deatli occurring from unemm or suppuration 
Treatment If the hydronephrosis is due to a movable kidney a 
renal support should be tried If this docs not afford relief an operation 
will probably be neeessaiy In tlie majority of cases tJie treatment is 
surgical 

Nephrolithiasis 
(Benof Caleultis) 

Etiology The cause of calculus formation is not known Certain 
factors undoubtedly play on important part These include mfection 
unnary stasis, a concentrated unne, and the presence of irreversible 
colloids, such as fibrui. which after precipitation will not go back into 
solution Overdosage with alkalis, as in the treatment of peptic 
ulcer, may lead to the formation of phosphatic caiciifi It is not 
known whether calculi are associated with a deficiency of vegetables 
m the diet, and it is uncertain why they are prone to occur in England 
in certain localities, as m Norfolk In India, stone occurs amongst 
the poorer members of the communi^ who live chiefly on cereals and 
do not have sufficient milk This is possibly due to lack of vitamin A 
They arc not bebeved to be associated with chalky water Owing to 
decileification of bones calcium phosphate calculi may form in hyper 
parathyroidfsm or more rarely m hyperthyroidism They may occur 
without any bony lesion Ly mg m for n long time, m the treatment, 
for example, of a fractured femur or poliomyelitis, or trauma to the 
kidney, is responsible for calculus formation in some cases Sulpbon* 
amides may also result m renal calculus formation if sufTicicnt fluid is 
not taken during fheir administration The acety fated form of the 
sulphonamide is precipitated m the kidney Continued o\cr-dosage 
with vitamin D may also lead to the formation of renal calculi Calculus 
formation usually occurs after the age of 20, males being most often 
affected, but urates may be deposited in the kidneys of infants and 
vesical calculi found in the bladders of jiooriy nourished chiidren 
Occasionally a large calculus is found in the kidney of a child under the 
age of 2 years One composed of sodium, magnesium and ammonium 
phosphate, and another of xnntliine, bav e been remov ed 

Pathology Calculi usually form oround a colloid nucleus, such ns 
fibrm, mucopus, cell dSnt and micro organisms I^imary coleuli are 
said to form in acid urine without any bacterial infiamraation, whereas 
secondary calculi are deposited in alkaline unne infected wiUi organisms 
Thus 8 phosphatic cnist may be formed oround an unc acid nucleus 
The following vancties are desenbed Urtc act I Broim ImnI and 
irregular Calctum Mofafr (mulberry calculus) Dark and irregular 
When formed m Uie bladder tlicy ere round they may be dcndntic 
when occurring in the renal pelvis They are often mixed with calct im 
phosphate or unc acid Ammmtum urate Hard and brownish TnpU 
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phosphate Rather soft and smooth Mixed or laminated cc 
have an unc acid nucleus and a phosphatic coating Ct 
yellow green, radially laminated Xanthine Reddish brm 
Blue, will mark paper It is derived from indol and is ext 
Calcium carbonate Smooth, hard and dark grej UrosU 
taming cholestenn 

Clinical Findings If the calculus remams m the kidne 
there may be no sjTnptoms, or the patient complains of ac 
loin, and albumin and blood are found in the unne These 
may be related to joltmg If the calculus obstructs the outfl 
there is severe pain owing to stretching of the renal capsule 
occur with a stone m the ureter, and the pain is due to this 
rather than to the passage of the stone along the ureter 
ceases either when the kidney does not secrete more urme, oi 
obstruction is relieved The pain is felt in the flank and may L 
to the sound side, it maj also radiate to the groin and inner < 
thigh. There is usually a sense of nausea, and vomiting m 
Renal cohe is an agonismg pain, which is probablj caused bj 
spasm of the renal pelns and ureter The pam occurs m p 
and radiates along the course of the ureter to the grom, hj-po 
and testicle, and the testicle may be drawn up The patient i 
flushed, sweats, rolls about m agon> and may vomit Tli 
frequent desire to micturate, and the urine is scanty and maj 
blood The attack lasts usually from a few minutes to 2 hour: 
may be considerably longer After the ottack there is achn 
tenderness in the loin 

On Examination During the attack there is abdominal rigid 
the affected side The chief symptoms of a v esical calculus are al 
of pain felt at the end of the penis after micturition, radiating t 
perineum and inner side of the thigh. There is also frequeni 
mictuntioD and the unne shows evidence of cjstitis 

Differential Diagnosis Renal colic must be differentiated f 
other varieties of abdominal colic and pam, such as biliary, intesti 
appendicular or pancreatic colic or from a Dictl’s crisis associated 
a movable kidney and kinking of the ureter, from a twisted oranan cj 
or rarefy from a tabetic ensra 23ie X rays mS s&jw calcv 
provided they contain a sufficiency of calcium (see Fig 45) Olh 
shadows such as those caused by calcified Ijmiph nodes and phlebohtl 
must be excluded Pj elography may thus be reqmrcd m order to localis 
the shadow accurately 

Course and Compheabons Several attacks of renal colic arc not 
mfrequent. The chief compheabons are due to 1 Infection, resulting 
m pyehtis, pyelonephriUs, pyoncplirosis and cystitis 2 Obslrudior, 
produemg hydronephrosis, pyonephrosis, renal atrophy and anuna if 
both kidneys are put out of acbon 8 Ulceration, with extrai asation 
of unne through the ureter A stricture may subsequently form 
4 Malignant disease, affecting the kidney 

Prognosis In some cases only one attack of renal cohe occurs, but 
the prognosis is always serious, as the ealcuh tend to recur even after 




Tic Multiple Uenal Calculi 


Tojattp Jj- 


502 THE UBINAUY SYSTEM 

phosphate Rather soft and smooth Mixed or laminated caleuU They 
have an unc acid nucleus and a phosphatic coating Cystine Soft 
yellow green, radially laminated Xanthine Reddish brown Indigo 
Blue, voU mark paper It is derived from mdol and is extremely rare 
Calcium carbonate Smooth, hard and dark grey Vrosteahlh Con 
taimng eholestenn 

Clinical Findmgs If the calculus remains m the kidney substance 
there may be no symptoms, or the patient complains of achmg m the 
loin, and albumm and blood are found m the unne These symptoms 
may be related to joltmg If the calculus obstructs the outflow of unne 
there is severe pam owmg to stretching of the renal capsule This may 
occur with a stone m the ureter, and the pam is due to this distension 
rather than to the passage of the stone along the ureter The pam 
ceases either when the kidney does not secrete more urine or when the 
obstruction is relieved The pain is felt in the dank and may be referred 
to the sound side, it maj also radiate to the grom and inner side of the 
thigh There is usually a sense of nausea, and vomitmg may occur 
Renal colic is an agonismg pam, which is probably caused by muscular 
spasm of the renal pehns and ureter The pam occurs in paroxysms 
and radiates along the course of the ureter to the grom, hypogastoium 
and testicle, and the testicle may be drawn up Ihe patient is pale or 
flushed, sweats, rolls about in agony and may vomit Hiere is a 
frequent desire to micturate, and the urine is scanty and may contam 
blood The attack lasts usually from a few mmutes to 2 hours hut it 
may be considerably longer After the attack there is achmg and 
tenderness in the loio 

On Examination Dating the attack there is abdommal ngidity on 
the affected side The chief symptoms of a vesica! calculus arc attacks 
of pain felt at the end of the perns after micturition, radiating to the 
penneum and mner side of tte thigh. There is also frequency of 
micturition and the unne shows evidence of cystitis 

Differential Diagnosis Rena] colic must be differentiated from 
other vaneties of abdominal cohc and pam such os bihary, mtestinil, 
appendicular or pancreatic colic, or from a Dietl s crisis associated with 
a movable kidney and kinking of the ureter, from a twisted ovarian cyst, 
or rarely from a tabetic cnsis The X rays will show renal calculi, 
provided they contam s sufficiency of calcium (see Fig 45) Other 
shadows such as those caused by calcified lymph nodes and phlebohths 
must be excluded Pyelography may thus be required m order to localise 
the shadow accurately 

Course and Complications Several attacks of renal colic arc not 
infrequent The chief comphcations are due to 1 Jn/ertion, resulting 
in pyehtis, pyelonephntis, pyoneplirosis and cystitis 2 Obstruction 
produemg hydroneplirosis, pyonephrosis, renal atrophy and anuna if 
both kidneys are put out of action S Vlceraiion, mth extravasation 
of urine through the ureter A stricture may subsequently form 
4 Malignant disease, affecting the kidney 

Prognosis In some cases only one attack of renal cohc occurs, but 
the prognosis is always serious, as the calculi tend to recur even after 
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operative removal The stone may be pissed without an operation 
If both kidneys are affected, or if there xs evidence of failure of renal 
function, the outlook is very gmve 

Treatment Prophylactic Plenty of fluids should be drunk in hot 
chmates Pj elitis should be adequately treated 

Curaitie During the attack Local heat applied to the loin or a hot 
bath may relieve the pam of a mild attack For a se% ere attack an 
injection should be given of morphin sulpb 1/8 gr (20 mg ) and atropm 
sulph 1/100 gr (0 6 mg) If the pam is not relieved inhalation of 
chloroform may be required After the attach To aid the passage of the 
calculus along the ureter, a mixture contaimng tnc bclladon 15 m 
(1 ml ) and pot citras 30 gr (2 G ) should be given every 6 hours until 
the pupils dilate If the stone is not passed, the opinion of a suigcon 
should be obtained ns to the advisability of operative Terao\ al In any 
case the patient should be kept in bed until the hematuna has ceased, 
and an alknhne mixture given, if the unne is acid, containing Pot cit 
00 gr (2 G ), pot bicarb 20 gr (1 2 G ), sod bicarb 20 gr (1 2 G ) sp 
clilorof 7m (0 45 ml ), aquam ad 1 fl oz (30 ml) 2 H oz (SO ml )tds 
Subsep/ent treatment If oxalate or urate crystals are present m the urine, 
a dose of the alkaline muture should be given at mgbt, sufficient to 
render the morning specimen of unne olkahne The diet should be nch 
m vegetables, and if urates are passed meat should only be taken in small 
quantities, and substances nch m nucleo protem, sudi os sweetbreods, 
kidneys and liver, should be avoided The diet recommended for oxa 
luria IS described on p 408 In all cases, at least 4 to 5 pints (2 4 to 8 
litres) of bland fluids should be taken m the 24 hours 

Movable Kidney 

(Floating Kidney Nephroptoftf) 

Undue mobility of the kidney is not of great clinical importance 
Three degrees are described, palpable, movable and floating The 
patient is usually a middle aged woman and the right kidney is 
generally alTected The patient may complam of aching in the lorn, or 
of attacks of severe pam in the lom radiating along Uic course of the 
ureter to the groin or inner side of the thigh (Diet! s crisis) ahcturition 
is scanty and there may be lucmaliino This is probably due to kinking 
of tlie ureter An intermittent hydronephrosis may develop In some 
cases relief IS obtained by wearmga belt with a kidney pad but operation 
may be necessary in cases of Dicll s crises 

Congestion of the lUdneys 

Passive congestion occurs in heart failure (cardiac kidney) or is due 
to obstruction of tlic renal veins The unne is diminished in volume, 
the specific gravity is raised, albumin is present and red cells, granular 
and hyaline casts may be found in the deposit 

Infarction of the Kidney’s 

The emboli are usually derived from the heart Minute bacterial 
emboli, in subacute bacterial endocarditis, give rise to focal nephntis 
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Larger infarcts cause severe pam m the kidney region with 
tuna 


Syphnis of the Kidneys 

Chronic nephrosis may occur in the secondary stage Later, gum 
mata may form, with an associated amyloid degeneration of the kidneys 

Renal Tumours 

Simple TuTnoura These are comparatively rare They include a 
fibroma, adenoma, hpoma papilloma and angioma An angioma of the 
renal pelvis may give nse to severe and so called “ essential ’* h^matuna 
A papilloma of the pelvis tends to be locally mahgnant, recurrmg after 
removal and spreading down the ureter 

Malignant Tumours These may be primary, and include a 
carcmoma, such as an adenocarcmoma (hypernephroma or Graivitz 
tumour) A squamous epithehoma may form in the renal pelvis The 
primary sarcoma mcludes an embtyoma (lYilm’s tumour, containing 
muscle fihr^ and rarely cartilage and bone) Secondary carcmoma and 
secondary melanotic sarcoma also occur 

Pathology The hypernephroma This is now usually considered 
to be a papillary adenocarcmoma arising m the renal tubules It 
may occur m any part of the kidney It shows yellowish fatty areas, 
and hsmorrbages or cysts may be present Secondary deposits form 
m the long bones, such as the hbia. in the bodies of the vertebrse, and in 
other organs, such as the lungs, hver and brain The bony deposits ore 
often very vascular Other vaneUea of carcinoma include on alveolar 
adenocarcmoma and a tubular adenocarcmoma 

Clinical Findin g s The patient may be an infant, m which case the 
tumour IS usually a sarcoma or hypernephroma 

On Eiaminoiion The child is weak, pale, wasted and the abdomen 
IS swollen A renal tumour may be present The cbaractcnstic signs of 
this axe A tumour is felt m the lorn, which enlarges downwards end 
backwards, and later extends towards the mid line It is dull on per 
cussion, the dullness extending backwards to the flank. A band of 
colomc resonance may be found running across it The tumour has a 
rounded border and the upper pole may be palpable There is very 
msipintinn. Tliit 'uren, hIxwL 'v. 

albumm 
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Secondary deposits m tte lungs usually give rise to no symptoms, but 
X ray examination reveals the presence of soft woolly shadows m both 
lung fields 

If blood IS present in the urme, catheterisation of the ureters will 
show from which kidney it is coming 

Prognosis Death usually occurs from 1 to 2 years from the date 
of diagnosis 

Treatment The results of nephrectomy or of X ray treatment are 
disappomting 

Renal Cysts 

Die following varieties of cysts may occur m the kidneys Congenital 
cystic kidney Solitary cysts Retention cysts Hydatid cysts 
Degeneration cysts in new growths 

Congenita] Cystic Disease of the Kidneys 
{PoltfeysUe Disease) 

Etiology There are two types of the disease infantile and adult In 
both the cysts are glomerular and appear as closed systems In the 
infantile type there is no morphological evidence of a connection between 
the cysts and the renal pelvis In the adult tj^ie cysts appearing along 
the course of the tubules os a rule arc connected with the excreting 
tubules and renal pelvis The etiology is obscure In the infantile type 
the theory that there is a failure of tubule of the ncpliron to unite 
with the collecting tubule may bold good, but this is not so in the adult 
type The cystic nephron of the adult retains part of its functional 
activity and takes part in the formation of urme Dus would explain 
why the adult with the disease may survive until late middle life 

Pathology The kidney may be considerably enlarged, so much 
so that when occurring in the fcctus il causes difficulty m labour 
The kidney substance may be almost entirely replaced by cysts They 
contain a clear or turbid fluid, ro which urea and blood moj be present 
One or both kidneys may be affected In addition, cysts may be found 
in the hver and pancreas and at times m the Jungs 

Clinical Findings The infant may be still born or may die rapidly 
from uitcmia If occurring in adults no symptoms arc usually noted 
until after the age of 00 The ^mpfoms are then those of malignant 
renal sclerosis or of a renal tumour Die patient complains of lassitude 
headaches attacks of nausea and lomiting, or of an aching in the 
loin 

On Examination An irregular renal tumour may be felt on one or 
both sides The heart is usually enlarged, the arteries thickened and 
blood pressure raised Die urine rcscniWes tluit of nepliroselcrosis tJie 
\olume being increased, the specific grantj low, and a trace of albumin 
being found, with an occasional hyaline or granular cast. Periodical 
attacks of limntuna may occur As the lesion progresses, the blood 
shows retention of urea and non protem nitrogen 

Differential Diagnosb The diagnosis cannot usually be established 
the irregular knobbly kidney is palpable. Retrograde pjclo 
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graphy shows characteristically lengthening and compression deformity 
of the pelvis and calyces, of the “ dragon *’ or " spider ” type The 
cal>ces and pelvis may show clear cut crescentic mdenlations, some 
times with a half shadow due to projection of the cyst mto the caljTc or 
pelvis These changes ate bilateral An operation may be performed 
for a renal tumour, and the true nature of the lesion may o^y be dis 
covered m this way 

Course and Complications The course is progrcssiv e, with gradual 
failure of renal function Polycjstic degeneration of the liver and 
pancreas follows in some cases Cerebral htemorrhage may occur as a 
complication, which may be due to rupture of an aneurysm of the 
circulus artenosus (of Vt dlis) 

Prognosis Death may ensue in from 8 to 25 j ears after congenital 
cystic disease has been diagnosed The patient may live for many 
j ears with a high blood nitrogen content 

Treatment This is as for arteriolar nephrosclerosis The kidney 
should not be removed by operation 

The Sohtaiy Cyst 

This IS usually met with in children. It is probably a variety of 
polycystic disease The c>st is generally situated m the renal cortex, 
and may contain over 2 pints (1 2 litre) of fluid In adults large solitarj 
serous cysts occur in the parenchyma of the kidney Thej contain 
clear yellow fluid 

Retention Cysts 

These ate met with post mortem m cases of chronic nephrvtis 
Clmically they give rise to no symptoms 

Hydatid Cyst 

This is due to an echmococcus infection. If the cyst ruptures into 
the renal pelvis, there is renal coh^ and booklets are found in the urine 
It may also burst mto the mtestme or peritoneal cavity. 

Cystic Degeneration of a New Growth 

Tins is on\y distonfoed at the autopsy. 

Fusion of tbe lOdneys 

This usually occurs at the lower poles, constituting the “ horse 
shoe ” kidney. Less often fusion of the upper poles is present, or the 
upper pole of one kidney umtes with the lower pole of the other, or 
both kidneys fuse to form the ** cake ” kidney 



CHAPTER VI 

FLUID AND ELECTROLYTE BALANCE 

Disturbances of water and electrolyte metabolism may produce 
senous and irreversible illness It is important, therefore, to understand 
the basic principles of fluid and electrolyte pbysioIog> , so that these 
disorders may be recognised, corrected, and, if possible, pre^ ented 

Basic Physiological Considerations 

Tile total body water is estimated as 60 to C5% of the body weight, 
the greater the fat content of the body the smaller the proportion of 
water Thus the total body water of a man neighing 11 stones (70 kg ) 
IS approMtnately 45 litres, made up as follows — 

Intracellular fluid SO to 35 litres 

ExtraceUubr fluid 12 litres / 

(_ Blood plasma 8 litres 

Normal Daily Fluid Balance The normal healthy adult on a normal 
diet m a temperate climate has the follomng water balance — 


Intake (ml ) Output {ml ) 


Fluid by mouth 

1 200 

Unne 

1,200 

^\ate^ content of food 

1,000 

Invisible loss 

(lungs and 

Water of oxidation 

800 

skin) 

1,200 



Stools 

100 


2 600 


2 500 


Thus the fluid intake m such a person should equal approximately 
the urine output This does not usuoUy apply m other circumstances , 
for instance, m febrile patients and in hot climates the invisible loss may 
be much greater 

Normal Electrolyte Balance The blood plasma normally has an 
equal amount of acid and base, each adding up to a total of 155 milli 
equivalents per litre (mEq jh ) The milli equi\ alent per litre is 
obtained by dividing the figure m mg per litre by the atomic weight of 
the ion concerned and multiplying this Ggure by the valency Below is 
given a list of the common ions, together with their conversion figures — 
Na mg per 100 ml X 10 divided by 23 
K „ , X , „ 89 

Ca ( „ X , , 40) X 2 (valency) 

lilg ( , , X , 24) X 2 

Cl X , „ 85 

IIPO'^C M X , Cl) X 1 8 

SO'4 ( M .. X .. M 82) X 2 

Alkali reserve COj vols per 100 ml divided by 2 22 
Plasma protein G per 100 mL X 2 43 
tor 
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Thiis to convert a normal scrum calcium level of 10 mg per 100 ml 
to InEq /L '° X 2 = li 

The acid base composition of normal plasma is as follows (see also 
Fig 46) — 

Base viBq }L Acid mEq jL 


Na 

142 

HCOj 

27 

K 

6 

Cl 

108 

Ca 

5 

HPO4 

2 

Mg 

S 

SO4 

1 



O^anic acids 

6 


. 

Plasma protein 

16 


155 155 


The type of diagram (see Fig 46) mtroduced by Gamble, forms a 
convenient basis for working out electrolytic problems The acid and 


mEq /L 

IS5-, 


Base Acid 


HCOj 


Pfstein 


base columns must always add up 
to tbe same total 6gure If this is 
less than 155 mEq/L the plasma 
IS hypotomc, as occurs when the 
loK of electrolytes is excessive and 
insuiBciently replaced A total 
greater than 155 m£q fL is rare, 
and occurs m such conditions as 
allfAli alkalosis in the absence of 
much \otmtmg 

The doily requirement of Na 
as NaCl in health is 2 to 5 G (85 to 
85 mEq ), most of this bemg ex 
creted m the unne os excess, there 
being an obligatory loss in tlie 
sweat only of 10 to 20 inEq 
Similarly, there is only a small (10 
mEq ) obligatory loss of potas- 
Slum in tbe sweat and fffices, so 
that a dally intake of 2 to 4 G (51 
•HPO4 to 102 mEq ) in health is ample, 
"'SOlJ the excess agam being excreted in 
the urine In cases of diarrhcca, 
however, much Na and K may be 
lost m the stools Most of the cx 
changeable sodium in the body is 
m the extracellular flmd whereas 
potassium is largely an mlraccUu 
lor ion 

In healthy mdividuals the 


Fio 40 Aero BASE CoMposmo'i of 
Blood Plasua (Alter Gamble 
James L. Chemical Analoiny 
Physjoloj^ and Palhologv of 
Extracellular Fluid sixth ^Uon 
Ilariard Uimcrslty Press Cam 
bridge lilassachusetts 1054} 
kidneys maintain an excellent control of fluid and electrolytes 
but conditions such as renal Cadure, dehydration and shock 
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may upset this considerably Impairment of concentrating power of 
the kidneys leads to larger amounts of obligatory unne than normal 
m order to excrete a gi\ en amount of waste products This in turn 
alters electrolyte excretion in the unne 

Types of Disturbances 

These may take the form of ex^sive intake, deficien t int ake. 
excessive_loss, diminahed_loss, or a mixture, e g , in pyloric stenosis 
there IS both cxcessn e loss and diminished intake 

Three of the common types of upset of electrolytic balance are 
illustrated m the diagram (see Fig 47) Gastnc juice usually contains 



free HCl, and hence in any conditio n where the re is vomiting, more Cl' 
be lost t haiTf'^ In pyloricTobstructlon, therefore, in addition to 
loss of base dim to dehydration and increase in R (due to increased 
concentration of plasma proteins because of reduction of plasma \ olume 
resulting from dehj dration, and retention of phosphates, and sulphates) 
the total raEq [L will be less than 155 More Cl is lost than base Na 
and this is compensated for by an increase in HCOj compartment The 
end renil^ ^^erefore, is wate r deficien c y, d imi nution of_base, hypo* 
chlonemla and^llalosTs 
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In diarrhoea there is loss of TTat CT_and also_ pf Na, K_and Cl'. As 
pancreatic secretion s cont ain excessive_amounts of Na,_inore Na_is 
lost than^r, and B is diminished more thanCT^ R is increased 
once more and so HCOj is di minished, giving nse to acid osis A 
similar tj’pe of eleetrolyt^and "water disturbance occurs in intestinal 
obstruction 

In diabetic ketosis ^th colum ns are reduced, due^o renal disabdity 
caused by rapid dehydration ^ In the acid_column^ketone_acids_are 
prese nt and this, together Js^th a n incre ase m R, occurs a^the. expense 
of the bicarbonate, so that the patient is acidotic as ■well as hypo* 
chlorsmic ' ^ 


Causes of Electrolytic Disturbances 
-^1 Salt Depletion Pure salt depletion is commonly due to abnormal 
loss of water and electrolytes with subsequent replacement of water 
alone Salt depletion also occurs in ren al disease, suc h as chro nic 
nephritis and pyelonephritis, acute tubular necro sis, and in renal 
dysfunction due to hormonal disturbances, as in Addison's dise8se_^nd 
hj'popituitarism, as the kidney does not reabsorb sodium normally 
Excessive loss of salt and water m the unne occurs in diabetes mellitus 
with ketosis Extrarenal loss occurs in chronic diorrhcea intestinal 
flstulse, voQutmg and sweating Excessive diuresis m a patient on a low 
salt diet may also lead to salt depletion 

Water Depletion. This is less common than salt depletion It 
occurs m patients uho cannot or will not drink fluids, eg , dysphagia, 
old age or coma Mixed salt and water depletion is, of course, more 
frequent than either pure salt or pure •water lack 
,✓3 Sodium and Water Excess Water excess only occurs if there is 
renal impairment, e g in acute tubular necrosis, or m the early post 
operative period Sodium excess is almost always accompanied by ex 
cess of water and occurs in h>T>o pro teinaemia , the ne phrotic symdrome, 
congestive heart failure, acute nep hritis, cirrho sis of the liver, t herapy 
■mtlTcortisone, ACTH, DOCA and testosterpne It also occurs in ex 
cessn e progesterone secretion (premenstrual) 

4 Potassium Depletion Conditions under which this is liable to 
occur include dia r rhcea, contmued aspiration of gastro i ntestinal 
contents, 'rom i tin g, starvatio n (as the kidney is unable to conserve 
potassium as efUciently as it conserves sodium and there is breakdown 
of the protoplasmic tissues releasing potassium), diabetic ketosis in the 
recovery phase and Cushing’s syndrome. It may also occur during 
therapy with ammonium cliloride, the steroid hormones and para 
aminosalicylic acid The rare condition of pnmaiy aldosteronism 
results m excessive excretion of potassium in the urme Potassium 
depletion may also arise in patients who indulge m long contmued and 
excessive purgation, and in the polyunc phase of acute renal failure 
^5 Potassium Excess This is found in patients with oliguna or 
anuria due to acute tubular necrosis, chrome renal failure, burns or 
circulatory failure It abo occurs m Addisoman crisis 
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Assessment of Type of DUhirbance 

In each case of suspected clcctrolj tic disturbance it is essential to 
take a clear history and make a careful examination An accurate 
record of fluid intake and output is also necessary Estimation of 
plasma Na,K Cl and alkali reserve, together with a blood urea arc also 
important The plasma specific gras ity (normal I 027) m the presence 
of normal plasma proteins is also a useful indication of the degree of 
dehydration as is the packed cell volume and hiemoglobm level, m the 
absence of anxmia Simple bedside estimation of the amount of urmarj 
chloride is also most useful as a guide to the plasma Ici cl prot ided it is 
remembered that urmarj clilonde may be present %vith low plasma 
le\cls in Addison's disease, pyJone stenosis with potassium deficiency, 
salt losing nephritis and conditions in uhich sodium loss has been 
greater than clilonde loss, e g intestinal fistula: Chloride may be 
absent in the urine when salt depletion lias been relieved and even when 
cetlema is present, e g , in luTioprotcinjemia and depressed renal function 
with reduced glomerular filtration 

lule most cases of electrolytic disturbance are ** mixed ” it is 
convenient, if somewhat artificial, to consider the symptomatology of 
the commoner tjTies of upset 

1 T1 o/CT /iifoxicahoii biausca gam in weight, throbbing headache, 
hypertension, confusion, halUicinations and convulsions 

2 Waier Dffiacncy Thirst dehydration scanty urine with o high 
specific gravity, urinary chlorides often incrcaswl blood pressure 
norma] until late, plasma clilorides nonnal or raised and blood urea 
only shghtlv raised 

fl Sail Depletion Thirst is absent Dehydration, lassitude cramps, 
Vomiting normal amount of unne until late, with a low specific gravity, 
urinary chlorides usually absent, hypotension and fainting, with a 
considerably raised blood urea 

4 Sodium IntoxicaUon (Edema, peripheral or pulmonary, with a 
raised jugular venous pressure 

6 i'otossiuin Defictcjxcij Muscular weakness, paralysis, decreased 
tendon reflexes, and electrocardiographic eiianges, S T segment de- 
pression, with T wave inversion sometimes, and a prominent U wave 

C Poiaseium Jntoxicnlion Muscular weakness, ventricular fibril 
lation and atrial arrest The electrocardiogram shows the changes 
described on p 487 

Treatment This is directed at correction of previous losses and 
present abnormal losses, together with mninlcnancc of basic daily 
requirements of fluid and electrolytes Intravenous therapy is often 
necessan, particularly if the patient is vomiting Basic requirements 
of fluid and salt in 24 hours can be given as 1 litre of normal saline and 
1 5 to 2 litres of 5% dextrose (which electrolytically amounts to giving 
water) or as 2| to S hires of 1/5 Donunl snhne with 4 3% dextrose. 

In estimating the extra electrolvtic requirements V'hich need to be 
added to the above fluids, the following arc rough guides — 

1 For every 100 mg (17 mEq/L.) the plasma G needs raising to 
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nonnal (585 mg /lOO ml or 103 mEq /L ) give 0 5 G (8 5 mEq ) of 
NaCl per kg of weight 

2 For every mteger the speciHc gravity of the plasma is above 
1 027, give 200 ml of fluid, usually as 100 ml of normal saline and 
100 ml of 6% dextrose, assuming a mixed water and salt deficiency 

8 For each 1 m£q the plasma bicarbonate has to be rnis^ to 
normal level (27 mEq (L ) give 4 4 ml of 1/6 M sodium lactate per kg 
of body weight, provided the acidosis is a metabolic one, and the pH 
of the blood is decreased 

“ Normal ” salme contains 9 G of NaCl per hire Although it is 
isotonic with the blood, it is by no means physiological as each htre 
contains 154 mEq of Na and Cl', which is higher than the nonnal 
plasma level Hence it cannot be given mdiscrirmnately as if it were 
truly a physiological solution, although in the presence of normal renal 
function the excess ehlonde is usually excreted m the urme 

Potassium supplements should ne\er be given by mouth or mtra 
venously m the absence of an adequate annary output, e g , 1,500 ml per 
day The basic daily requirements are 60 mEq , and this may be given 
by mouth as 8 to 5 G of KCl, m the absence of any food mtake. Intra 
venously it may be given as 2 23 G of KCl per htre m 2 of the 8 
htres of fluid given each day It should never be given at a rate faster 
than 1 litre of such fluid m 8 hours Additional potassium must be 
admimstered if there are previous losses In this connection it is 
important to remember that m the absence of an adequate calone 
mtake, the daily loss of potassium m the unne will be increased, due 
to breakdown of protoplasmic tissue A useful potassium mixture 
for oral use consists of 1 G each of potassium acetate, bicarbonate and 
citrate made into a mixture, and given 2 to 8 tunes a day to cover 
basic requirements It is less unpleasant for the patient to take than 
IS EG 

In conclusion it must be stressed once more that for correction of 
fluid and electrolyte losses, it is essential to have an accurate record of 
fluid and electrolyte intake and output 



CHAPTER VII 


THE HEMOPOIETIC AND 
UETIGULO-ENDOTHELTAL SYSTEMS 

Introductory The lueniopoietic system is concerned •with tlie 
production during life of the formed elements of the hlood According 
to the polyphyletic Mew the red ceils and granulocytes are produced by 
the bone marrow, the lymphocj-tcs develop in lymph nodes and 
lymphatic tissues generally, and the monocytes are derived from the 
reticuloendothelial system The platelets ore derived from mega 
kmyocytes m the bone marrow Certain factors arc required for the 
maturation of the red cells The primtti\ e marrow cell (hicmocytoblast) 
IS converted into a proerythroblast (megaloblast) possibly with the aid 
of an unknoivn agent Tlie acti\c principle from the liver and stomach, 
folic acid, and perhaps the vitamin B complex aid m the change from 
proc^tliroTjlast to n or moblast Iron, copper, thjroxmejin^possibly 
vltamifTCTarG c^cemed wth the change from normoblast to*erythro 
cyte The rctieulo cndotUehal celk arc branched connective tissue cells 
with afTinity for special dyes such as pyrrhol blue They ore widely dis 
tributcd m the spleen, liver, bone marrow, omentum, suprarcnals, the 
pituitary, etc ccK destruction is effected by the reticulo endothelial 
cells m the spleen and hver, and possibly elsewhere Tlie total hlood 
volume IS approximately 5 litres 

The following examinations of the blood or bone marrow may 
be required in the investigation and treatment of diseases in this 
group 

A Blood Count A norma! blood count for an adult is as 
follows Red cells, average for boUi sexes, 5,000 000 per ctnm Hb 
average normal for males and females, Haldane standard is 100% or 
14-8G Ilb/lOOml, and Salih 100% = 14 G/lOO ml References to 
Ilb % m this book are those of the Haldane standard The size, shape 
and staining properties of the red cells are noted Jvormallj no nucleated 
ted cells arc seen, except in an infant for a few days after birth Reti 
culocytes are immature red cells showing •with vital stains a reticulum 
m their cytoplasm, and normally present to the extent of 0 5 to 1% 
They are the same cells as exlubit poly chromasia when stained in a 
dry film An excess of reticulocytes in the blood indicates that the red 
cells are being rapidly put forth into the circulation Tlie hicmoglobm 
content of each nv crage red cell is indicated by (a) T)it Mean Corpus 
cvlar Ub This is the weight of Ilb in cacli average cell The normal 
mean is 29 5yy (yy = 0 0000000001 mg ) (5) The Mean Corpmeutar lib 
Concmtraiion This indicates the degree to which each red cell is satu 
rated with lib The normal mean is 35% (e) The Colour Index This 
indicates the amount of lib m each nv emgc retl cell, and taking as 
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arbitrary normal agurcs, Hb 100%, and ted cells 5 milbons, the C 1 i 
R^CeU5% figure is 1 (d) The Saturation Index Tbi 

indicates the degree to which each a\erage red cell is saturated 
Hb , as shown by companng the mean corpuscular Hb concentratior 
of the blood m question with the normal mean corpuscular Hb The 
normal saturation mdex is 1 

The size of each average red cell is indicated bj (a) The Mean 
Corpuscular Diameter The normal average is 7 2^ (i) The Mean 
Corpuscular Volume The norma! average is 87c/i (c) The Volume 

Index This mdicates the volume of an average red cell of the blood 
in question compared wth the normal average red cell volume The 
normal figure is J The average hfe of a red cell is about 120 days, 
it is destroyed by dismtegration White cells 6 000 to 9 000 per c mm 
Differential wlute count Granulocjles These include Pol^morpho- 
nuclears (neutrophils) SO to 65%, eosmophils 1 to 4% mast cells 
(basophils) 0 25 tol% Lymphocj'tes (small) 15 to 25% Lymphocytes 
(large) 5 to 15% Large mononuclears (monocj’tes, hjahne or transi 
tional cells) 4 to 6% (see Fig 48) The average life of a poljTnorpho- 
nuclear cell is four days, and of a ijmciphocyte less than a da> 

2 A Platelet Count Normally there are 200,000 to 500,000 platelets 
per c mm 

8 Fragility of the Red Cells Normally h®molj sis does not occur in 
solutions of sodium chloride, until the percentage of NaCl has been 
lowered from that of normal sahne (0 9%) to a strength of 0 45% With 
increased fragfiity hssmol^sis may begin at 0 65% NaCl and be complete 
at 0 5% 

4 The Bleeding Time A small cut is made in the ear or finger 
Drops of blood are taken up on absorbent paper every 80 seconds, until 
bleeding stops The normal time is 1 to 5 minutes 

5 The Coagulation Time This vanes with the method used, and 
a control should always be made to allow a normal reading as a 
comparison The normal tune by Lee and ^Vhite’s method is 4 to 7 
minutes 

G The Sedimentation Bate of the Bed Cells By the Westergren 
method, in which the tube is divided into 200 mm , the normal reading 
at one hour is plasma 1 to 5 mm for men and for women plasma 4 to 7 
rriT T By 'Wintrobe’s method the normal sedimentation reading at one 
hour IS plasma 0 to 9 mm for men, and for women plasma 0 to 15 mm 
^ 7, The EsUmaiton of Prolhrembtn in Plasma The clottmg time of 
oxalated plasma, when mixed with an excess of thrombokinase and an 
optimum amount of calcium, is emplo} ed as a direct measure of the 
prothrombin content of the plasma Usmg the method of Quick, 
normal plasma (100% prothombm) should clot in 12 to 18 seconds 

8 Sternal Puncture 0 25 ml of marrow Quid is removed bj puncture 
of the sternum, usmg a Salah needle and dry syringe. The fluid is put 
in a tube contaming Wmtrobe s drj oxalate mixture, smears are then 
stained by Leishman’s method 
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arbitrary normal figures, Hb 100%, and red cells 5 milbons, the C I is 
R ed normal figure is 1 (d) The Saturation Index Tliis 


indicates the degree to which each »\eragc red cell is saturated rnth 
Hb , as shown bj comparing the mean corpuscular Hb concentration 
of the blood m question with the normal mean corpuscular lib The 
normal saturation indet is 1 


The size of each average red cell is indicated by (a) The Mean 
Corpuscular Diameter The normal average is 7 2/x (6) The Mean 

Corpuscular Volume The normal average is 87c^ (c) The Volume 

Index This mdicates the volume of an average red cell of the blood 
m question compared with the normal average red cell volume The 
normal figure is 1 The average life of a red cell is about 120 daj’s , 
it IS destroyed by dismtegration tVhite cells fl 000 to 9 000 per c mm 
Differential white count Granulocytes These include Poljmorpho- 
nuelears (neutrophils) 50 to 65%, eosinophils 1 to 4%, mast cells 
(basophils) 0 25 to 1% Lymphocytes (small) 15 to 25% Lymphocytes 
(large) S to 15% Large mononuclears (monoejtes, hjahne or transi- 
tional cells) 4 to 6% (see Fig 48) The average life of a polymorpho- 
nuclear cell IS four days, and of a lymphocyte less than a day 

2 A Platelet Count Normally there ere 200,000 to 500,000 platelets 


per emm 

8 Fragtlily of (he Bed Celle Normally hemolysis does not occur in 
solutions of sodium chloride, until the percentage of NeCl has been 
lowered from that of normal saline (0 9%) to a strength of 0 45 % With 
mcreased fragility hajmolysis may begin at 0 55% NaCJ and be complete 
at 0 5% 

4 The Bleeding Time A small cut is made m the ear or finger 
Drops of blood are taken up on absorbent paper every 80 seconds, until 
bleeding stops The normal time is I to 5 miQutes 

5 The Coagulation Time This vanes with the method used, and 
& control should alwajs be made to allow a normal reading as a 
comparison The normal tune by I^e and ^Vhite’s method is 4 to 7 
minutes 

6 The Sedimentation Bale of the Bed Celle By the IVestergren 
method in which the tube is divided into 200 nun , the normal reading 
at one hour is plasma 1 to 5 mm. for raen, and for women plasma 4 to 7 
mm By Wmtrobe’s method the normal sedimentation reading at one 
hour is plasma 0 to 9 mm for men, and for v omen plasma 0 to 15 mm- 
Y 7 The Estimation of ProQtromlnn in Plasma The clotting tune of 
oxalated plasma, when mixed with an excess of thrombokinase and an 
optimum amount of calcium, is employed as a direct measure of the 
prothrombm content of the plasma Using the method of Quick, 
normal plasma (100% protbombm) should clot m 12 to 18 seconds 

8 Sternal Puncture 0 25 ml ofmarrow fluidisremoved by puncture 
of the sternum, using a Salah needle and dry syringe Tlie fluid is put 
m a tube containing Wintrobe s dry oxalate mixture, smears are then 
stamed by Leishman’s method 
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Cells In Normal Bone Marrow Smears 


[Percentages) 


Ilfcmocj-toblasta » 

Proerj’tliroblasta(^'“4 

Early and Intermediate normoblasts 

Late normoblasts 

Myeloblasts 

Promyelocytes 


0 to 1 

0 to 4 

4 to 15 
, 7 to 10 

0 to 25^ 

05io S 


I\eulropfU 

Eosinophil 

Basop! tl 

Myelocytes 

2 to 8 

Otol 


Metamyelocyies 

10 to 25 

0to2S 


Polymorphs 

10 to 40 

0to4 

0 to 1 

Lymphocytes 

Monocytes 

Plasma cells 



5 to 20 

0 to 6 

0 to 1 


Total cell count 2 j 000 to 100 000 per c mm. 
Myeloid to nuefeated red ceOs ratio 2 1 to 8 1 


9 Blood Grouping Tiie red cells may contam agglutinogens A or 
B, or both, or none, and the scrum may contain agglutinins « or 
or both, or none Agglutinin « or ^ causes agglutination of corpuscles 
contaming agglutinogen A or B, respectivel} Four Lnntlstcmer groups 
are described, according to \be corpMsca\a? agglnUnogcn conient 


Group 

1 CoTpuaeutar AgsiuUnogm 

Smim Agglutinin 

A, B or 1 

, AB 

0 

A or 2 

1 ^ 


B or 8 

B 

a 

0 or 4 

0 

«+/3 


Tliere are also Landsteiner sub groups, such os Aj, A, AjB and 
AjB Further the serum from group B donors maj contain « «, and 
a, agglutinins The Rhesus factor is described on p 08 Blood grouping 
has become more complicated bj the disco\er> of other factors such as 
the Lutheran, Kell M, N, P nod S factors wlucli may cause incompalj 
bihtj 

Donors Group AB may gn e blood to Group AB , Group A to A 
or AB , Group B to B or AB , and Group O is a universal donor 
Recipients Group AB is a universal recipient Group A mn> receive 
blood from A or O , Group B from B or 0, and Group O from 0 It 
IS better to use the blood of a donor of the same group as the recipient, 
rather than that of a universal donor Further, the serum of the 
recipient should always be tested agauist the corpuscles of the donor 

fhe Coombs Test This is used to demonstrate the presence of 
antibodies adsorbed on to red ceUs or bactena The direct test is of 
value m the diagnosis of ciydhroblastosis fcctahs and acquired h cmolytic 
anicmia and m demonstrating cold agglutinins The indirect test 
shows the presence of Rh antibodies m low litre It is^uscd m Rh 
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typing and m determining the Duffy blood group In brucellosis by 
doing the indirect test using the patient's serum and bacteria immune 
bodies are adsorbed on the bactena 

Various abnormal cells may appear in the blood in disease 
1 Abnormal red cells Macro^cs are large non nucleated celk 
Microcytes are small non nucleated cells Jlcgaloblasts and erythro 
blasts are large nucleated cells Normoblasts are normal sized nucleated 
cells The red cells may exhibit polyehromasia (staining diffuse!) a 
bluish colour) or punctate basophilia (showing blue granules) Target 
cells have a darkly stained central area Red cells may be irregular m size 
(amsocytosis) or in shape (poikilocytosis and sickle cells) 2 Abnormal 
whtte cells Precursors of granulocytes These are prem 5 eloc}'tes with 
oval nuclei, myelocytes with indented nuclei, and metamyelocytes 
mth a lobed nucleus These cells may contain neutrophil eosinophil 
or basophil granules and are classed accordingly The parent cell of 
the myelocyte is called a myeloblast and that of the lymphocyte is 
a lymphoblast (see Fig 48) It is often very difficult to ^stinguish 
between a large immature lymphocyte (lymphoblast) and a mj eloblast 
The myeloblast is slightly smaUcr, and often the oxidase test shows 
that the cytoplasm is granular In the very early stages however, the 
oxidase test is negative The oxidase test is negative with the lympho 
blast, the cytoplasm being agranular Plasma cells are rarely found m 
the peripheral blood m such conditions as multiple myelomatosis, 
measles, German measles and leukamua 

Leucocytosls 

Definition An increase in the number of white cells in the blood 

Etiology Physiological leucocytosis occurs after meals, exercise, 
cold baths, and during labour and the first week of the puerpenum 
In children there is a physiological lymphatic leucocytosis In patho 
logical leucocy-tosis the diUerent types of white cell may be unequally 
affected Polymorphonuclear leucocytosis This is met with in infections, 
m lobar pneumonia, m paroxysmal tachycardia, m coronary occlusion 
m diabetic coma and after an acute haemorrhage 00% of the white 
cells may be neutrophil polymiorphonuclears Lymphatic leucocytosis 
This occurs m lymphatic leukaama, glandular fe\ er, whooping cough 
and sometimes in mumps Up to 90% of the white cells may be 
lymphocytes Eosinophiha This is found in asthma in parasitic 
infections such as ankylostomiasis and hydntid disease, in skin diseases 
such as psoriasis, urticaria and dermatitis herpetiformis in dermato 
myositis and at times m acute poljartcntis nodosa Hodgkin’s disease 
or leuktcmia, in chronic abdominal tuberculosis, or it may occur as 
a familial condition of unknown etiology Up to 70% of the white 
cells may be eosmophils A condition of eosinophiha with splenomegaly 
IS described, due to syphilis, Hodgkin’s disease malaria or some un 
known cause In 1943 'Wcingarten described what he called a new 
disease, tropical eosinophilia This is met with m India and is charac 
tensed by severe spasmodic bronchitis, leucocytosis and an eosinophiha 
of up to 89% Jk ray examination shows a diffuse mottling of the 
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lung fields JIany o£ these cases has e been shown to be due to a fiLinal 
infection The condition usuoll} responds rapidly to intram uscular 
i njections of Acetjlarean The solution for adults^contnins 50 mg 
areenic^erjml , and the_d^c_is_ first 0 5 ml , then 1 ml and subse- 
quen tly 2 mb The injections are given twee weekly for 5 weeks Better 
results are obtained with drcthjlcarbamazine (Iletrizan) tablets (50 mg 
each) give n by. mouth. 8 mi^/tg"bo3y weight for^o 10 daj^. I^efiler, 
in 1932, described a somewliat similar condition, an cosinophiha, with 
shadows, ns shown by X ray examination, in the lung fields The mast 
cells may be increased to about 20% m mjcloid Icuktcmia The large 
mononuclears may increase m infections such as malana, syphilis or 
tiyTianosomiasis 

Lcucopenfa 

Definition A diminution in tlie number of white cells in the blood 

Etiology Physiological Icucopenta This occurs in old age and m 
stanation Pathological leucopema Tins may be met with in tuber 
culosis, influenza, tjqiiioid fe\cr, pernicious ao'cmia, splenic an'cnua, 
hypersplcmsm, Hodgkin’s disease, after exposure to radium, in phos* 
phorus and benzol poisoning, in aplastic antcmia and m agranulocytic 
angina 

Thrombocytosis 

A lemporary inereise in the platelet count occursafter a h'emorrhage, 
childbirth and splenectomy It is met with m polycjUiTmia \cro, 
chronic mjcloid leuk'cmia, Hodgkin's disease, in tlie remissions ot 
pernicious anamia, and m the aniemm of chronic sepsis, tuberculosis, 
carcinoma, etc Thromboc^'tlMcnwa is described on p 555 


AN^IA 

Antcmia results from a deficient formation of red cells or from their 
excessive destructwn WintrobcTln 1930, grouped some of the nnTmias 
according to the size and h'cmoglobm content of the red cells Tt should 
lie realised that although a red cell may contain less htcmoglobin than 
normal m proportion to its size (h\'pochromic anicmin), the proportional 
amount of h'cmoglobm is ne\er increoscd There is therefore no such 
condition ns hyperchromic antcmia, the high colour index m pcrniaous 
anaimm being due to large red cells contaimng a normal percentage of 
htcmoglobin Wintrob^ classification is as follows 1 Mocrocy iie 
an cemia , as in peinmioiTs anaemia, ^hrcstic onaimta, tlic anicmia associ 
aTed with h\ er disorders such as cirfliosis, pnssiv e congestion, earemoraa, 
and acute jellow atrophy, and wiUi m > ’xcedcm a,^^he anicmia of sprue, 
tropical macrocj tic an'cmia, the pernicious anau^ of pregnancy, the 
anicmia of ch\lous diarrhrea nni^f Dipl yUob othrnim /^ f»m infestntioji 
2 Narvioct/tie aneemia, as in a^lasttc emcmia, nialarta and alter an 
a cute h ic morrh ngc 0 Simplejntcreeyi^ anamta as ^ chronic mfeS^ 
tions and carcinoma 4 jj/icroey/ic htfpoehromi^anirrua, as in chrome^ 
hicmorrhagcpmfcslation with Eobkworms.limple eclilorh\dnc nngmia. 
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the Plummer Ymson s yndrom e, chlorosis and the simple nutritional 
anamia of infan ts Severe hypochromic anaemia m males is often 
associated ^ ith a neoplasm of the alimentary tract A defimte advan 
tage of IVmtrobe’s classification is that tt emphasises the distmction 
between macrocytic and microcytic hypochromic anaamas This is of 
chnical importance, as, if the r^ ce lls are saturated ^th hasmoglobm, 
the macroc ytic anemias areI})coefited bj_yitarainJBjj or fol ic acid, 
and the hypochromic anaemias byii rop Iron is, howevi^reqmredTor 
macrocytic anienuas, if the saturation index is low 

Davidson, m 1932, put forward a classification with an etiological 
basis The following classification is that of Davidson with some m^ifi 
cations 1 Nutritional deficienc y a ncemtas These may be due to (a) 
^ack o f the hamopoietie pmigpl^ sce p 519) This occurs as a pnmaiy 
defeer(the^et being adequate) m penucious Sn gmia, and as a secondary 
defect (i e , re^tmg from some recogmsable cause) m the anseiHi a of 
sprue, dysentery and tropica! megaloc^c-on^mia, m the permcious 
anicmia of pregnancy, i n DiphiU<^othrtum latum i nfestation, in ^arci 
n oma of the stomac h and after gastr ectom y In this latter group there is 
also often an error m ironlissuiulation There may be a deficiency of 
storage of the hiemopoietic principle m ad\ anccd cirrhosis of the hi er 
(5) Lack of the^ facto rs re q uired for hamoglobm form ation jsuch as 
iron and possibly copper, calcium, ^ yroxi ne. n taming, chlo rophy 11, 
and a salt balance jn the food This ako may be a primary d efect, 
as LD th_e simple achlorhydru^ngmia and the P lummer Vmso n symdropie 
where the food intake is often satisfactory , or secon dary tq_a 
recog nisable_food or e ndocrine defect, as m the simple^ nutational 
a ngmi a of mfants, chlorosis, chronic^gastritis and enteritis, coeltac 
disease, starvation, prolonged milk feeding as m the treatment 
of peptic ulcers, and m my’xoedema and thyrotoxicosis '<:2 Post_ 
h(rmoTTha ncjiniBm\as These occur after acute or chronic hiemorrhage. 
8 Ecsmolytie anamias (a) Acut e htem oly^is may result from black- 
w^er fe>er, mJa ria, paroxysmal hamog lobmuria , sept icgmi a, or 
toxins, such as snake venom It also occurs in Lederer’s angmia 
(b) A persi ste nt hamolysis , as m cong enita l or acq uired acholunc 
jaundice, "siSJe cell aniemia, Cooley^angmia, and lead poisomng 
^wmxay (Aur dr tmhibtix/nr vj ^'iSbrJvmrmnrf/arj^iiiaiuir 
be primary, npTa<fTn anemia, or secondary, as in aplastic anxmia 
due to noxious agents such as X ra ys, radium eman ations, benzol, lead 
or mercury A leuco-erythroblastic anaunia occurs, owing to mvolve- 
ment of bone marrow, m carcmomatosis myelomato sis, m osteosclerosis 
including the marble tone dis^e of iUbersSchonbci^, m myelosclerosis, 
m Hodgki n’s .d isease, xanthomatosis of bone, and m Gaucher’s disease 
Nucleated red cells are found m the blood m numbers greater than would 
be expected from the anxmia There may be as many as 50 normoblasts 
for every 100 leucocytes Tliere may also be occasional m\elocytes and 
myeloblasts 



PERNICIOUS ANEMIA SU 

i NUTRITIONAL DEHCIENCY AN/EMIAS 

'S ^ PernJdoui Anrcmla ^ 

{Addtsontan Anamui) 

Definition A severe m ocrocytie anemia, characterised bj a typicai 
blood and bone marrow picture, and, if unseated, a progressive course 
which IS often interrupt ed b y retmssions , 

Etiology, Pernicious amemia'r esults l ^m the lack of a Iircmopoietic 
p rinciple which ^s Jicen isolated from the liver as vitamm Dj| oi 
cyanocoUalmnin, It can also be prepared from_the liquor obtained In the 
growth of streplomyeea R r^eiis Castle’s “ extrinsic " factor, which is 
^taram js pre sent in protein food In order that it may become 
hffimatopoieticaUy acti% e it must be bound to the “ intrinsic ” factor, 
wluch is thought to be a mucoprotein contained in the gastric juice 
P\irther, if v itamin Bn is injected parentCTaily it becomes active 
it is bound to a subsianc^ irf iliytissucsi*a^ itjexists i n the blood loi he 
bopndi orni- This union is destroyed by beat, the vitamin Bj, being 
thus rendered harmopoietically inactnc The haunopoietic princip le, 
is earned to the liver and other organs, and s toreiTin the t»cr.'SmI'Tp 
a lesser degree in the t>tdne\’S and spleen. In its absence pernicious 
anxmia develops_o wing^Ohej!ailii re oT conversion of .mg^oh lnsts 
into ervthroblasts a nd normobla sts m the bone marrow ~W]ien tHcse 
roegoloblasts are liberated into the b i ood "stream they arc destroj ed b> 
the cells of the reticulo endotheiiM systcni The iron, wliich is debited 
In,, t he spleen. In er"and kidneis, an d the excess of bihrubin m.t)ie_blood, 
are m part due to this hicmolj'sis, and m p ort to the failure of tlie bone 
marrowTo utHire these su^tanccs m the production’oT red cells 

In permciou^ansmin the m the food is not absorbed owing fo 
the absence of the “ intrinsic ” factor from the gastric juice Achjlia 
gastrica has been demonstrated mtbe majority of cases, the gastric 
j uicc showing no f ree IICl, p epsin or renmn after tlie intramuscui ^ 
injection of 1 ml of^ i Vo.sg lution df htsfoimne 

Slurps ^nd Isaacs Ini e shoirn that a principle, actii e in the treat* 
ment of pernicious amcima, is present m dried whole hog’s stomach 
Tlus gastric extract is potent probably because it contains the intrinsic 
factor which is necessary for the absorption of % itamm Bj * m the food 
Predisposing causes 1. Age Usually after 85 years. 2 Sex. 
No definite difference 8 A familial incidence is noted m some cases 
i Extensile gastrectomy, up to 00% of such cases may develop 
pernicious aniemia 

Pathology. I^st morteni_the bodyjs well nourished. The skin has 
a lem on yellow tint, t he subcutaneous fat Is yell ow, and. the muscles 
at? r Htier dork The h eart is soft owing to fatty d e generation, and* 
“ talib} *cat‘ striation is seen under the ^docartlfum and on the 
musculi papillares and trabcculai cameae The tongue is smooth end may 
show ulcers on its edges The mucous membrane of the stomach is 
atrophied and petechial lucmorrhages may be seen Microscopical 
examination shows changes in the fundus, with atrophy of glands and 
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disappearance of the parietal and chief cells, but the glands in the 
pylorus are Trell preserved and no changes are seen m Brunner’s glands. 
In man, as opposed to the pig, it appears that the intrinsic factor is 
formed in the cardia and body of the stomach. The liver is slichtlv 
enlarged omng to fatty infilt raUon. The spleen is usuahy enifir gH, but 
may be smaller than nonnaL Owing t o_tb ^de^iti‘on of fr^ iron 
(hiemosiderin) a Prussian blu e rea ction i s given by sec tions of lE^^r, 
and occasionally by the spleen and kidneys, on applying^a^ to 6% 
solution of potassium ferrocyanide followed, after washmg, by 5 to 
10% hydroiiloric acid. The red marrow of the bones is increased, 
especially m long bone s, such as the femur. Deg^nerntion mny h^ fpiihd 
In the postero-Iaterai columns of the cord. 

Cbnical Findings. The patient is usualJ}' an adult between the ages 
of 40 and TO^yram. Very rarely pernicious anaemia occurs m children. 
He jxaup hjjis cf progressive wcaJLiies a. l ocreasing paiior with d y-spacea 
on ex^ipn, palpitations, and at times anguiaipamT^ue to "ono^a 
of the _heart muscl^ In some eases swe Thn'^j ^tfae fe et^r. anlJes may 
be noted. There may be sorene^of tbe_topgue. numbness o r, ti ngling 
in the legs and hand s, vonuting or . dtarrhc ea." Failin g vis ioo. due to 
optic*a5b^y, may be the first ^TPptoin . The atrophy isseSirKia ry 
toVmtrolnilbafnneufitis. the lesion being the chiasma. Other 
n eurol ogical evidence of subacute combined degeneration roav- be ve ry 
s^ght. 

On Etaminaihn : The nutrition of the patient is usually good. The 
tongue may be very smooth. The skin b pale with at times a 
ie mon^ve li ow f int. The hair may be prematurely gre y. There may tie 
' cutaneous pigmentation wiTb sie^of leuci^exm ^ and small petc^iie 
may be seen. The spleen is enlar g ed in ab out 3% of cases and the 
liver may be palpable . E\ndence of postero-lateral spinal sclerosis m ay 
bejjound, such as patchy anresthesia of the legs, weakness of muscles 
and an ext ensor plantar response . Cases m which there is tend^ess of 
the calves, weakness of_the_leg^ numbness, and depressed 

tendon reflexes, may be suffering from peripheral "neuritis or an early 
stage of subacute combined d^encration. Loss of vibration sen se 
is often the earhest sign of a spinal medulla (cord)^esion. In so^e 
instances ffi ere~& definite f atmdice'Md 'asSres. The blood ; A tj^iical 
count during a relapse phase is os follows s Bed cells , 50 0,000 . to 
2,500,000 per c.inm. Hb., 12 to 65% (1-8 to 0 6 G. Ilb./IQO m l.) 

B iean corpus~allar~iIb SOyy . 3Iean co rputeular Hb. con«n^tion 33%. 
Satumtion mdex l " TEe average diameter of the "red cells is 8 24/* 
(normal T-2/t). Jlcancotpiucular volume 150 C/i. Volume index 1*5. The 

cells show amsocytosis, poikilocytosis, megalocj'tosis, polj chromasia 
and punctate basophiha Normoblasts imd_meg^oblasts_me prese nt. 
The platelets are reduced. Reticidocytc^ are'mci^ed'jo about 2%. 
BVhite cells ; There is a leucopema, 4,000 to 5,000 per c.inin., witl^rela* 
tr«lj;mphocytosisupte50%. The polymorphonuclears show a ” sh ift 
to th e_ri^t'”"tn^lie~Arheth count, many having a four or five lobed 
nucleus. There are usually some mjdocytes present. T he coagu lation 
time ; This is prolo nged. The sedunen^tion_Tate :_Tlus is inc reased , 
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owing to the aniemm alone and not to tissue destruction Tiie scrum 
A n ind irect van den Bergh reaction is gl^ en The bone marrow oSKmed 
by Eternal puncture m untreate‘3 cases'shoT^s 25 to 45% of the cehs to 
be roegaloblasts and ery tliroblasts a nd premature hicmoglobinisation is 
present The urin e and f asces c ontoin an excess of bi!e pigment During 
treatment with ^utamiiTDi, an output of reliculocyEcs oceure before the 
number of red cells increases The fractional test meal shows achjlt^ 
gastrica no free IICI being secreted afti^uye^ion of histamTne The 
juice also lacks pepsin and the * mtnnsic factor Barely the juice 
contains acid and pepsm but the “intrinsic factor' is absent The 
stomach em pties ra pidly Blind gastric biopsj using a flexible gastric 
biopsy tube shows atrophy of Uie gastric mucMa m pernicious amemia 
and in subacute combined degeneration of the cord 

Differential Diagnosis The diagnosis of pernicious aniemia depends 
upon the typical blood count, with mcgalocytosis high colour index, 
and the presence of large nucleated red cells the hone marrow findings 
and the fractional test meal shomngan acliyha and absence of the in 
trinsic factor During the remission phases nltliough nucleated red 
cells may be absent m the blood film yet tl e n\ erage size of the red 
cells remains greater than normal ^ In carcinoma of the stomacli the 
blood count may closely resemble that of pernicious antemia ' 'fliVX ray 
findings, and occu lt bloosLtcstar&uwiallyJielpful'^In^ruca^ infections 
with the Diphi/llobot} ritim lalttm the blood pictum maj He similar to that 
of pernicious an-emm bii^iwliylia is not_prcscnt^ In the mcgaloct tic 
aniemia of nretmanev th e ga.stofi.j i icc contains free hydroch loric acid If 
there IS m uch pigmMitationjVddisoD s_diseasc jiia> ne susjiecigdrTlie 
blood'cSuHl'serverioTIiirerentlat^ Poster© latcralTclcrosis may occur 
before the development of the typical blood p cturcof permciousanxmia 
Achrestic anxmia 0('p’jo<?a‘ =* to use) is described by 'Wilkinson and 
Israels The anicmm is megalocytic tlic patient bemg unable to use 
the hxmopoietic principle Free IICI is present m the gastric juicc and 
there are no complications It is resistant to iitamin Bj, Uicrapy but 
may respond to folic ncid i 0 mg daily bj mouth 

Course and Complications Remissions arc common during which 
the patient feels and is better and the blood count impro%cs Blood 
crises may also be noted, characterised by the appearance of large 
numbers of nucleated red cells Some cases pursue a course rapidly 
fatal in a few dajs or weeks m others hfe is prolonged for 2 or C >cars 
It 13 doubtful if permanent recovery, apart from treatment, es cr occurs 
Even after successful treatment the achylia nearly always remains 
Complications include trophic ulcers on the buttocks and heels, pneu 
monia and nephritis 

Prognosis The disease is fatal usually within two to three years 
if no treatment is gi\ en The introduction of the vitamin B,* treatment 
has res olutioniscd the outlook and it is now s er> rarcfornpatienttodie 
during the acute stage if adequate treatment is gi\ en 

Treatment ■^ Vitam in B„ {(^ a noco balamtti) should be given It is 
available as Cj tamen linimpoines containlug 60, 100 250 or 1 000 
microgrnms per ml The initi al dose i s 1 000 microg rams intramuscularly 
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twice i n the first week, and then 200 mierograms, repeated daily until a 
re mission is obtaine d A maintra^ce dose of 60 to 100 micropmms 
^ul^then be m i ected everv ~2 to 4~weeU. for an indefimte penod The 
state ot the disease should be checked by penodical blood counts 

In the later sta g es of the iiu tia l_treatme nt there is often iron defi- 
ciency, as shoivn by a mean corpusculaT Hb concentration of Under 
80% Iron should t hen be given as fern et amroo n ci t 80 to 45 gr 
(2 to 8 G ), ^1 d , and iron is al so va luabl e when nervo us s ymptoms are 
present Acid hydrochIor~3il 80 to 60 m._('2 to 4 m!l syr aurant 
80 m (2 ml ), aq aa 1 ll oz mf) 1 fl m (30 ml ) in 8 fi oz (240 
mTyof watef7 witK^hd after meals, t i d , will, m some cases, improve 
the appetite Folic acid must not be used in the treatment of pernicious 
an$mia owing to the risk of neurological complications developmg 

b The Macrocytic Anzemlas 
{Megaloblastic AtKBmtas) 

In addition to pernicious anaemia this group includes 

1 The pernicious anieinia of pregnancy, due to deficiency of folic 
acid m the diet 

Tropical megaloeylic anaemia, also due t o lack of fohc acid jn the 

food 

8 The megalocytic ansemia of sprue or of idiopathic steatorrhcea, 
due to lack of absorption of vitamm Bj^ and of fohc acid 

4 After gastrectomy, due to lack of Castle's intrinsic factor and so 
lack of absorption of vitamm Bn 

6 Infestation with Dipkylli^othnum latum The worm is thought to 
ingest vitamm Bjj from the intestinal contents 

6 A blind loop or stagnant loop of small intestine Bacteria in the 
mtestmal loop contents are thought to utilise vitamm Bj, The hhnd 
loop may be due to strictures of the jejunum or ileum, following resec 
tion of a portion of intestine, or the blind loop syndrome may result from 
dxverticulosis of the upper small mtestine 

7 Advanced liver disease, wluch prevents storage of vitamm Bj, 
and fohc acid 

Treatment To prevent the ocwrrence of tlie pernicious anemia ol 
pregnancy 10 mg of fohc acid (two S mg tabs ) should bo given. daily 
if_th e_die t is_deficient in fohc acid. In a developed case an immedia te 
bl ood transfusion of _5 0gjiiLus jequired, followed by the administration 
of proteoIy sed Thycr ( Hepamino) l .o z (80 G 1 d aily If no response is 
obtained 20 mg fohc acid should be given daily In other conditions 
vitamin Bjj, fohc acid, or proteolysed hver are indicated 

S Cb Simple Achlorhydric Anffimia (Faber) , 

(Idiopai/itc Microcytic Ancemia) 

The patient is usually a wom an of middle age She complains of 
pallor, dyspnoea swelling of the fee^palpitatibns, indigestion and, m a 
severe case, of angmal pam The predommance m the female sex is 
probably due to uterme losses of blood The food intake is often 
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satisfactory but. m a y be_deficient in iron, or th e iro n is not adequate ly 
absorbed Nor mally 15 of iron per day are requmed 

On Examination • The skm w pale anS ofte n sallow The nails 
ore concave or spoon shapetr^koilonjchia) m many cases, and bnttle’ 
Crac\s are often seen at^the "rom &s'lpf the mout h The tongue is 
smooth, red, but not sorcv^he spleen ^y b e enla rged There are 
no changes in the spinal medulla (cord) ^he test meal shows a completes 
achlorhydria with rapid stomach emptying, and muciw is present in 
exce ss , there i s usua lly some_pe_psin, and some IICl response to tlie^lrp 
muscular inj e ction of hist amine Castle has shown that if beef is incu 
bated with the gastnc juice, the haunopoietic principle of pernicious 
anamia is produced even in specimens of histammc refractory gastnc 
secretions This shows that the juice contains Castle’s " intrinsic factor” 
and explains why the patient does not deielop pernicious anaimia 
Occasionally normal test meal Bndings arc recorded The v an den Bergh 
t est on the b lood w negative , the faiccs contain no occuTTblood The 
hlood count IS that of a hypochromic microcytic antemia with a low 
colour index, such os; red cells 8 to 4 millions per c mm , Hb*^0To 50% 
(*4"4’{d T 4rG Ub /lOO ml ), Cl 0 4 to 05 Tlie majority of the red cells 
are smaller than normal Complications include the Plummer Vinson 
syndrome 

Treatment If possible, the cause of the amcmia should be removed 
It IS well to give a scale preparation of iron sucli as Fern et ammon 
Cit in doses rising from 5 to CO grjO 8 to 4 G ) oij cldoro/ nd 1 fl oz 
(80 m3 ) 1 n oz (80 mTJ t d s p c Allematnely, tab Fcrsolate 3 gr 
(0 2 G ), one 1 1 d p c may be given In any case sulTicient iron must be 
given to prosoke a reticulocjtc cnsis fe rrous glucon ate (Fergon) 
tablets ore sai d to be less li kely to pr ovoke indi gestion The d^se is 1 to 
2 teb t i d before_mcni3ZvVltematively iron may be gi\ cn bj mtrai enous 
injection The tota l amount of elemen tal iron required is 24 5 mg for 
each 1% dcficirol btcmo globin, ^ determined on the Haldane scale, 
plus 50% to restore the iron rcser\ cs m the tissues to normal, A prepara 
-tFon of sa ccha ratecl iron oxide sucirarFcmienln ma> be used, injecting 
50 mg on the first day, 1 00 m g on the sero^ and subsffjue nt da ys, until 
the” calculated dose is giveo Great care must be token that none 
of the fluid extravasates outside the vein The injection must be made 
slowly, about 2 ml a minute otherwise \enospasm may occur The 
ampoules contam 100 mg per 5 ml Kcactions such as flushing, dizziness, 
sweating pallor, dyspncea, vomiting, diarrhoea, and even loss of con 
sciousness may occur The total amount injected should never e xceed 
1 G for fear of nro\ oking hrcmosiderpsis . and a scixind course sh ouldjiot 
be giv en until 8 m o nths have _elaPseiL Objections lia\e been raised to 
the intramuscular injection of iron owing to the possible danger of 
malignant changes occurring later at the site of injection Acid 
hjdrochlor dil (seep 522) should also be gtsen in cases of acWorhjdna 
A blood transfusion may be required in i ery severe cases 

^ The Plummcr-Vinson Syndrome 

This IS described on p 18 
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Tbe Nutnhonal Anaemia of Infancy. 

This IS due to deficiency of iron and mmemls m milh, and is curable 
by the administration of iron The following nuxturc is used Pern et 
ammon cit Ijgr (0 1 G ), aq chlorof COm (4 ml ) Add 2 to 3 drops 
of the mixture to the feeds three times a day, and gradually increase 
up to CO m {4 ml } 1 1 d The mother also is frequency anffiinic. 

A. Chlorosis 
[The Green Stekness) 

Chlorosis, which was so common m the early part of this century in 
joung women working m shops, is practically never seen now The 
charactenstic features were the hypochromic anaama, increased blood 
volume, excess of gastric hydrochloric acid and a greenish tinge in the 
skin. Now ne occasionally see a similar condition m adolescent males 
and females, although the greenish tinge is lacking The disease usually 
rfipoDds well to iresb air, correction of constipahon, a diet containing 
meat and vegetables, and the administration of iron 

^ POST-Hj*WORRHACIC AN^nAS 
'S The Anaemia of Acute HainorrhageL''^^''“' ” *’ 

Etiology The haemorrhage may be external or internal, and due to 
various causes 

Pathology The regenerative changes m the blood after a severe 
bxmorrhage mclude a polj'morphonuclear leucocytosis, taking place 
withm a few hours, followed by a more gradual dilution of the blood 
with fluid denved from the connectiie tissue spaces Beticulocytes 
(up to 5%) ore seen and the red celb show amsoc)’tosis and polj* 
chroraasia, with an occasional normoblast. The colour index is low for 
several weeks A rapid loss of one^third of the total blood volume 
usually proves fatal 

Clinical Findings A severe hsemorrbage results in pallor, restless 
ness, a feeling of sinking through the bed, thirst and faintness The 
pulse IS frequent and its volume small The blood nitrogen maj nse 
and urromia ensue 

Treatment A blood transfusion is required m severe cases The 
recipient should be given sufficient alkah by mouth to render the unne 
alkaline before the transfusion, as this will tend to prevent a tragedy 
due to luemolysis and precipitation of nad hamatin in the renal tubules 
In other cases iron should begis en m large doses such as fem et ammon 
cit 80 gr (2 G ) 1 1 d 

0 The AnjemJa of Chronic Hamorrhage^ ' 

Etiology This anaunia results from repeated small haimorrliages 
whicli maj be due to such causes as pulmonary tuberculosis, hicnior 
rhoids carcinoma of the ahmeiitaty tract, etc. 

Clinical Fmdmgs The nnaimia is of the microcytic liNpochro m c 
type, with a low colour index and the a\aage redj^ l is s mnUec-tlum 
normal 
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Treatment This consists in the establishment of measures to stop 
the bleeding and the administration of iron 

THE HiEMOLYTlC ANiCMIAS 
^ Acute Hxmolysis 

In the hfcmolytic annenuas there is an increase m the number of 
reticulocytes in the blood for a period of time, ^th no corresponding 
rise in the blood count , there is also an excess of bile pigment in the 
blood With rapid blood destruction there is hsmoglobinuria and 
excess of urobilinogen m the urine and faices 

The hiemolytic anaemias may be classiHcd as follows — 

Herediianj These are due to intmcorpuscular causes such os 
changes m the shape size amd thickness of the red cells associated 
witli abnormal forms of lucmoglobm Tlicy include congenital acholuric 
jaundice sickle cell anscmia thalassxmia and paroxysmal nocturnal 
hmmoglobmurm Aeqmred The anicmia is due to cxtracorpuscular 
causes to substances in the plasma which result m lucmolysis They 
include — 

1 Infections Especially malana and Cl Welchit seplicasmia 

2 Chemical substances Lead phcnylhydrazmc, sulphonoimdes, 
pbenacctin, arsenic, phosphorus, quinine, and tnnitrotolucnc 

8. Allergy Idiosyncrasy to tlie bean n«o faba 
4 Immune reactions Mismatched blood transfusion crytliro 
blastosis fcctahs paroxysmal cold hxmoglobinuria \mis pneumonia 
and idiopathic acquired liicmolytic nnxmias of unknonm origin, includ 
ing Ledcrer s onxmia Symptomatic hxmolytic nnxnun may be an 
early manifestation of systemic lupus erythematosus it may also 
occur m the reticuloses in lymipliosarcoma carcinomatosis rheumatoid 
artlixitis multiple myelomatosis and in chronic Icukxmia 

6 Hypersplenism This results m a hxmolytic anxmia due to 
ovcractivity of the spleen and rcticulo endothelial system 

0 Lcdcrcr’s Anaemia 
{Acute Febrile Anamia) 

Etiology The cause is unknown but the presence of lixraolj'sins 
m the blood is considered to be the exciting factor m some cases 

Pathology The spleen may be enlarged with infarction and the 
bone marrow is lij perplastic, with an erythroblastic reaction 

Clinical Findings The patient is usually an adult under the age 
of 20 lie IS suddenly taken ill with malaise headache, fever of 100* to 
104* F (37 8 to 40® C ) and often a rigor, >omitmg and cpistaxis TIic 
passage of dark unne (hxmoglobmuna) may be the first symptom 
On Cxamlnalion The patient may l>e slightly ordcnnitelj jaundiced 
and the unne may contain blood and bile pigments Thcsplecnmay he 
palpable The blood Red cells, 2 millions per c mm or Jess In children 
the red cells are usually macrocytic, but m adults they may be micro- 
cy tic, nomiocytic or macrocy'tic Cl, usually about 1 Some nucleated 
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red cells may be present The reticulocytes are increased The 'white 
cells are usually increased (20.000 to 100,000 per c mm ) and myelocytes 
and mjeloblasts may be present la children a lymphocytosis may 
occur, ^^^th up to 10% of Ij'mphoblosts The blood culture is sterile. 

Differential Diagnosis. At the onset gastric mfluenza is often 
suspected It may be difficult to differentiate the disease from acute 
leuksmia, unless reco\ery occurs 

Prognosis Death may rapidly occur, or the temperature may fall 
to normal and the patient recover m a few weeks 

Treatment. An immediate blood transfusion, after very careful 
cross matching, should be given and repeated if necessary. Prednisone 
may be given in doses of 5 mg q i d If there is not a good response 
splenectomj should be performed 

^ Chronic Haemolysis 

Chrome hiemolytic anssttua occurs m acholuric jaundice, m sickle 
cell ansemia, and at times in Hodgkm*s disease. 

^ Congenital Acholuric Familial Jaundice 
(Eormoli/iic Ic/erus EeredUary SpAercci/ton^ MinloafsiCj Disease) 

Definition. A disease characterised by enlargement of the spleen, 
slight icterus and increased fragility of the red cells 

Etiology. L:q]enmental evidence suggests that a defect in the 
spherocytes causes them to be unduly fragile No antibodies arc found 
m the blood by Coombs’ test, and transfused red cells survi\ e normally 
The spleen may destroy these abnormally thick and unduly fragile red 
cells There is a fan^ial incidence with an equal sex distribution. 
The habibty to the disease is transmitted as a dommant l^Iendehen 
character The symptoms are usually noted before the age of 10 

Pathology The spleen is moderately enlarged, but the capsule is 
not usually thickened The pulp contains many red cells, which are 
ingested and destroyed by the endothelial cells The red bone marrow 
IS hyperplastic. 

rUnt cAl Flnffings. Often no syTuptoms are noted, but the patient 
may complam of jaundice, or of attacks of vomitmg, or of weakness and 
BDsmia 

On Examinaiion : There is some icterus of the skm and conjunctiva:. 
The spleen is enlarged Xiong standing ulceration of the legs may 
be noted The urme is dark and contains urobihn, but no bilirubm 
The blood The red cells are fragile, undergomg haanolysis m 0 75% 
NaCI solution, whereas normally hiemolysis does not occur until the 
strength of the NaCI is lowered to 0 45% The average diameter of 
the red cells is reduced (microcytosis) There is some ansemia, but 
the colour mdex is generally just under unity. A few normoblasts 
and an excess of reticulocytes are present The white cells are normal. 
Blood enses occur m which there is a more marked anaunia, a leuco* 
cytosis, and the number of reticulocytes is increased. The crises may be 
due to increased haanolysis or to aplastic changes in the bone marrow. 
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The scrum gives an indirect van den Beigh reaction, the jaundice being 
of a hajmolytic tj^ie The fieces are dark and contain slercobilinogen 
and stercobihn Other congenital defects such as oxyccplialy may be 
present. 

Differential Diagnosis, This is established by the familial Incidence, 
the microcytosis with jaundice, and the increased fragihtj of the red 
cells. A blood examination dunng a crisis may suggest a leukiemia or 
the acute haemolytic amemia of Lederer, owing to the leucocytosis 
with the presence of some primitive granulocj'tes 

Course and Complications. The disease does not necessarily produce 
any serious effects upon the patient’s health, but an mtercurrent septic 
infection may result in an ‘‘ana^mlc breakdown” later in life Gall- 
stones and deposits of urates around the joints may occur subsequently. 

Prognosis. This is good with adequate treatment. 

Treatment Splenectomy wdl cure the condition as regards the 
jaundice and anTnua, although the fragility of the red cells after 
splenectomy is still greater than normal It is only required in cases 
m which crises occur and should be performed m the remission stage, 
and a blood transfusion should only be given after careful cross matching 
In very severe crises splenectomy may be performed as an emergency 
measure after a small prelumnarj’ bto^ transfusion 

^ ^ Acquired Acholuric Jaundice 
(Acquired Iloemolyite Icimu) 

DeiUiiUon A variety of achoiune jaundice appearing m adults 

Etlolog}. The cause is usually unknown, but in some cases the 
nnsmm is associated with previous blood transfusions Some nulhorities 
consider the disease is the same os congenital acholuric jaundice, 
differing only m quantitative rather than qualitative blood reactions 
Symptomatic luemolj'tic anaimia is also described occurring in various 
infections such as tuberculosis, malaria ant! syphilis, or in diseases such 
as carcinoma, cirriiosis of tlic liver, Icuktcmia, an ovarian tumour or a 
dermoid Hjqiersplenism is another causative factor. A hemolysin is 
present m acquired lucmolytic icterus as troiisfused red cells arc mpidly 
cfesCrujcif IVie CbcrmiFS- (cst ts pasttac, tndi'ostinff a 
adsorbed to the red cells 

Clinical Findings The patient is an adult, often of the female sex 
The onset is frcquentlj sudden with nausea, vomiting and jaundice. 
Later, attacks of biliary colic may occur. 

On Exatnvtalion The spleen is enlarged The blood • There is a 
hffimolj-tic anaimia, but the blood changes are inconstant. Sphcrocj'tosis 
and increased frogihtj may be present. Tlie red cells maj be nomiocj tic 
or macrocytic The reticulocjtes are usually increased The indirect 
van den Bergh test is positive, and excess of urobilinogen is found m 
the fieccs Ilaanolj'tic crises may occur The urine contains urobilin 
Gall stones occur as a complication 

Treatment Splenectomy will often effect a cure, but should not be 
performed until nnj possible cause of the disease Ins been treated and 
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the effect of corb costeroids determined Blood transfusion is usualJy 
required before the operation, but it must only be given after very careful 
cross matching followed by the Coombs test for sensitisation After 
splenectomy the Coombs test usually remains positive 


Sfck!e*cen Ansmfa 
{Brepanocyhc Antrmxa) 

Definition A severe anxmia, m which the red cells, when depn\ ed 
ofoxjgen assume an elongated or sickle shape 

Etiology Sickle-cell anemia occurs chiefly in negroes of West 
Africa and North America Both sexes are affected and there is a familial 
madence, the sickle cell trait bemg transmitted as a ilendehan domi 
nant The patient is usually under 30 years of age 

Pathology The hver is usually enlarged and there is hj'pertrophj 
of bone marrow and lymphoid tissue The spleen is enlarged earlj in 
this disease, owmg to congestion but later as the result of sideroflbrosis, 
it is small The “ sicUing ’ depends upon the partial oxygen pressure 
The deformity of the red cell is due to the hemoglobin not remaining m 
solution The hemoglobin is abnormal and is known os htemoglobm S 
Abnormal hemoglobin C and D are found in some cases If the arm 
or finger is compressed in order to reduce the oxygen supply, imme 
diately before the blood is taken the number of sickle-cells seen m the 
direct film may be 90% The sickle-celi trait results from an indi\ndual 
receiving hremoglobm S from one parent only (heterozygous state) If 
he recei\€s it firom both parents (homozygous state) he w^ll suffer from 
sickle cell anxmia 

Clmical Findings In some cases there are no ^mptoms the patient 
hai'mg only the sickle cell trait, m which the red cells become sickle 
shaped when incubated under a cover slip for longer than 24 hours 
This IS much more common than sickle-cell anismia In others nhen 
both parents have the sickle cell trait, the disease manifests itself by 
acute attacks m which the patient complams of weakness pains in 
the muscles and abdomen, •\ximilujg diarrhcca, insular feier and at 
times ulceration of the legs Slight jaundice may be present Tlie 
blood The red cells are dimi nished in number Tlic average size is 
slightly enlarged (Wintrobe) The sicUe-shape appearance of the 
red cells is only seen m blood which is freshly drawn and allowed 
to stand under a sealed cover slip In about 12 to 24 hours over 60% 
of the red cells become elongated and return to their normal shape 
m another 24 to 48 hours There is amcmia of varynng degree, with 
some nucleated red cells, polychromasia and reticulocy'tosis The 
colour index is below unity There is a leucocyiosis of 12 000 per 
cjnm or more The fragility of the red cells is decreased and the 
mdirect van den Bergh reaction is positive If sickle-cells are transfused 
mto a normal person they are quickly destroyed, but if normal cells 
are transfused into patients suffenng from a sicIJe cell anccmia, they 
survive normally 



COOLEY'S ANEMIA 529 

Prognosis Recovery rarely takes place, the patient usuall> 
developing an intcrcurrent infection before the age of 85 

Treatment General hygienic measures should be adopted and a 
course of vitamin Bjj and iron treatment tried 

Cooley's Ansmla 
(TAatassisntia) 

Definition The major form is a severe anaania occurring m cluld 
hood ^nth splenomegaly and characteristic bone changes A minor 
form IS described as familial microcytic anosmia 

Etiology. The cause is unknown It occurs chieflv in the Medi- 
terranean areas, rarely m England and America There is a famihnl 
incidence, transmission being as a Mendclian dominant Wicn both 
parents hai e the minor trait the affected children develop the severe 
anicmia 

Pathology. There is hyperplasia of the bone marrow, with islands 
of megaloblnsts The spleen is fibrosed 

Clinical Findings The patient is an infant or cliild who suffers from 
lassitude The skin is yellowish or muddy in colour, the aspect some- 
what Mongoloid, with thickening of the malar bones Tlie spleen and 
liver arc enlarged The blood Tlic serum iron is raised The onamia 
18 microcytic and hypocltromic, and target cells are seen m wluch the 
hieinoglobm forms a circular area m the centre of an otherwise colourless 
corpuscle Red cells, 2 to 4 millions per c mm There is anisocytosis, 
poikilocj'tosis and many normoblasts Hb SO to C0% (4 4 to 8 0 G 
Hb /lOO ml ) C I low Fragibty normal Wutc cells 15,000 to SO 000 
per c mm A few myeloid cells are seen m severe cases Platelets normal 
Indirect van den Bergh positi\e X ray examination shows cliangcs in 
the skull, the long bones and the small bones of the hands and feet 
There is rarefaction and trabcculalion of the long bones Radiating 
spicules XU* seen in the lateral view of the skull 

Difierential Diagnosis Conditions which require exclusion are 
acholuric jiundicc, sickle cell anxmia, leukaimia and sjTihilis 
Course and Complications Tlie disease is steadily progressive 
fVcgViosfe 2?«jf astatHy txxttcs before the age cS 
Treatment. The admmistmtion of Iron is not usually of any aalue 
Jplenectoniy is occasionally advised 


WiiCMIAS DUE TO INHIBITION OP BONE MARROW FUNCTION 
Aplastic Ansmia 

Definition A severe anemia, closely resembling pernicious anicmm, 
)ut the course is not interrupted by remissions 

Etiology- Aplastic nnamiia is classified as a primnrj antemia, as in 
nony no cause can be discos cred In some cases it ts due to 
ixposurc to atomic bomb explosion, to X raj's or mdium to carbon 
;ctracliIoride, or to poisoning with benzol, gold, phcJijIhjdrazme, the 
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ffulphonamides, or mxistard gas It may also occur as a terminal phase 
of untreated pernicious anaemia, or of polycythemia rubra, or be due to 
replacement of bone marrow by sarcomatous or carcinomatous tumours, 
or it may complicate acute infections especially m children, such as 
influenza and diphtheria 

Pathology. There is marked aplasia of the marrow of the long 
bones, the normal marrow bemg replaced by fat, and iron is not 
deposited in the internal organs. 

Clinical Findings. The patient is usually a young adult of either 
sex, who notices weakness, pallor, dyspnoea and palpitations as m 
pernicious anaemia. The skin may have a yellow tinge Purpura or 
hffimorrhages from mucous membranes, or from the uterus, may occur. 
The blood R ed cells, 0 5 to I 5 million p/>r n mm ITje are 
generally of normal eppear^cc There are usually no reticuloo^ es. 
Hb 10 to 80% (1 3 to 4 4 G Hb /lOO ml ) C 1 . 0 0 to 1 Whitt ce lls, 
1.000 to 2 .0Q0 T ier c-TnTn There is a relative lvTnphoc\'to ^(up_t o 60%) 
No myelocytes are seen Platelets are diminished Bone marrow removed 
by sternal trephme is usually hypoplastic showmg a lack of mature cells ; 
occasionally it is hyperplastic with many primitive cells Achlorhy dna is 
not present The van den Bergh reaction is negative 

Differential Diagnosis The severe nature of the anssmis is apparent. 
The blood count distmgiushes it from pernicious an£mta and agraou* 
locytosis Id aleuksmic leukiemta lymphoblasts or myeloblasts are 
present, and examination of the bone marrow serves to chfrerentiate 

Course and Complications. The course is steadily progressive. 

Prognosis. Dea^ is to be expected in less than a year unless there 
IS some cause which cau be removed. 

TreatmenWThe effect of vitamm treatment m this d isease, is 
usually disappomting Iron and arsenic are without avail Abloodtrans 
fusion produces only temporary improvement, but repeated dnp trans 
fu^ns'~may ke^ the patient'^v^for several years Concentrated 
suspensions of fresh red cells are preferable to whole blood, as they are 
required less frequently When the hsemoglofamfalbto 55%(8 1 G Hb / 
100 ml ), a trans^ion should be given suIHaent to raise the hemoglobin 
to over 80% (H 9G Hb /lOO ml ) Prednisone may also be given t o 
dimmish the te ndency to bleedmg from th e sUn and mucous membrane s. 
aT BrsTSD to lOO jng a.day_forj_wggksXollowed by a mamtenance dose of 
15 mg daiijC” To prevent menorrhagia fluoxymesterone (Ultandren), a 
non ■vdrfllsmg androgen, may be given, 5 mg tab daily , reduced to 2 mg 
daily Very occasionally splenectomy is successful ; more often the 
patient dies within a few days of the operation. 

Agranulocytosis 

{Jgranuloeytic angina Granuloqftopmia Malignant neutropenia) 

Definition A disease characterised by a marked diminution in 
the number of granulocytes m the blood (neutropenia), with ulceration 
m the mouth, rectum or vagma 

EUology. A few cases are of the acute idiopathic type, associated 
with idiopathic aplastic aniemia The majonty are due to substances 
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wluch poison the bone marrow Amidopj-nne and some siilphonamidcs 
are particularly dangerous, and a small dose of cither may sensitise the 
patient Noxious substances thus include imiidop 3 Tine, No^nlgin, or 
barbiturates containing amidopyrine such as Allonal, Cibalgui and 
Veraraon Dinitrophenol, used for slimming, benzol, bismuth and gold 
salts, thiouracil, atomic bomb radiations, neoarsphenamme, carbi 
mazole (Neo Hlercazole), phenylbutazone (Butazolidm) '^idione, 
Diamox, chlorpromazme, and clilorampbenicol may also cause agran 
ulocytosis Very severe infections may also cause agranulocytosis 
These include osteomychtis, sinusitis, transverse sinus thrombosis, 
septicxmia and In er abscess It is possible that in cases associated with 
infection agranulocj’tosis is the primary change and this allows the 
infection to develop unchecked Hypersplenism may also cause agranu 
locytosis, possibly tlirough an exaggerated inliibitory cfTeet of a splenic 
hormone on the bone marrow, possibly because of oserdestruclion of 
white cells bj the spleen Agranulocytosis may result from irradiation 
and from tlie use of radioactive phosphorus, or be a part of the blood 
picture m aplastic anmmia or oleuksmic leuktemia Predtspoting causes 
1 Age Usually adults 2 Sex Females predominate 

Pathology There is a marked diminution or absence of mjeloid 
cells (aplastic tj^pe) or of granulocj'tes (maturation type) m the bone 
marrow No Icucocidai! substance is present m the blood 

Clinical Findings The disease may have an acute onset with sore 
throat, dysphagm, headache, shivering, generalised m>algie pains and 
fever. In other cases the disease begins insidiously during gold or 
sulphonomide treatment Chronic or recurrent coses also occur in 
which the white cells from time to tune fall below 4 000 per e Tnm , 
owing to a reduction of granulocytes, with accompanying sj mptoms of 
ill health and a liability to septic mfcctions 

On Examination The temperature is wised to about 102® F (CS9*C) 
Ulceration is seen m the mouth, in such sites as tlie tonsils pharynx or 
tongue Tlie cervncal Ijmph nodes arc m some cases enlarged and tlie 
spleen may be just palpable Tlicre may be jaundice and necrotic lesions 
m the skin, rectum or vagina There is no tendency to bleeding from 
mucous membranes Jlenmgitic symptoms maj occur, the cerebro* 
spinal fluid showing a paretic type of Lange reaction The urine 
A trace of albumin is usually present The blood There is a 
Icucopcnia, due to the marked diminution of the granulocj tes A tj’pical 
count IS as follows IVhilecclb 1,000 per cjnm Polymorphonuclears 
4 %, mononuclears 10%, lymphocytes 80% No immature white cells 
are seen The red cell and platelet count are normal, or there may 
be a slight amcmia 

Dl^ersntla] Diagnosis The throat lesion may suggest Vincent’s 
angina or diphtheria These arc excluded by examination of the throat 
swabs and by the blood count. The leucopenia witli rclativ e lympho- 
cytosis IS dillercntiated from nleukamuc Ijmipharmia bj the absence 
of immature white cells Monoc}*tie angina somewhat resemble* 
agranulocytosis In the former the white cells show a high proportion 
of monocytes (up to 80%) In aplastic anamia the red ccU count is low 
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Periodic neutropenia may occur, dmractcnsed clmically bj recurrent 
oral ulceration 

Course and Complications In acute untreated cases the course is 
usually rapidly progressive to a fatal issue Complications include 
bronchopneuTOoma and jaundice 

Prognosis. The prognosis has been much improved by the use of 
pemciUm except in the acute idiopathic type and in severe secondary 
cases The response of the maturation t^e is more favourable than 
that of the aplastic type 

Treatment Prophyladic Amidopyrine is a dangerous drug and 
should not be pr^cribed There appears to be no justifiable reason 
for the use of gold salts Sulphonamides should not be given for longer 
than 7 to 10 days and drug fever is an indication for tJieir immediate 
discontinuance 

Curatiie No defimle curative treatment is known Aline of treat- 
ment which has been successful in some cases is a course of penicillin. 
This is based on the hope that if the risk of secondary infection, which is 
usually the cause of death m agranulocytosis, is removed or minimised by 
the pemciUm, the bone marrow wiU recover its power of forming granu 
locytes, and, once the noxious agent is removed, a cure will result. 
800 000 umts of a procame pentalLto should be injected every 12 hours 
for about a week, and if there are mouth lesions, a penicillin lozenge may 
be sucked ever} hour for 8 doses Achrom>cm (tetrscvcline) should be 
givenbymouth 250mg capsule,4tiniesda»]y Vitamin B, (pjTidoxine) 
may also be helpful and 200 mg should be injected mtrai enouslv daily 
for a week Fluids up to 5 pmts (8 litres) should be taken daily Pentnu 
cleotide is not often used now The local necrotic areas should be 
appropriately treated Thus the mouth should be spraj ed before feeding 
with Nupercame (cinchocam hydrochlond BP ) 1%, in gljcenn 75% 
and water 24%, if pam prevents swaUowing PemciUm lozenges maj be 
taken, as desenbed above, or the mouth swabbed after feeds with 
hjdrogen peroxide (10 vols ) diluted with an equal quantiU of water, 
followed by a swabbmg with a citnc acid solution of 10 gr (0 0 G ) to 
1 fl oz (30 ml ) In cases of hypetplemsm splenectomy is usually 
advisable 


THE LEUIC^IIAS 

Defimtion Progressi ve diseases of_the_ hamopoietic sj^cm, 
characterised by an increase in the white cells and their precu^reln 
the blood and changes in the myelbid orlymphoid tissues^f the bod} 
Etiology . It is probable that the changes arc of the nature of a new 
growth and result in some cases from exposure to X rays and toraclia 
tions from atomic-bomb explosions During the last 12 j ears there has 
been an increase in the incidence of acute leukxemia 

Vanettes Lcukamia maj be acute or chrome, and is subdivided 
further mto acute IjTnphatic leuk«nia7IympHa3enosis) acute myeloid 
leukaania (myelosis), acute moam^'tic (lusirocytlcjleuirnimia, chloroma, 
chrome lymphatic leukSnua, and fdironic mjeloid leukicmia 
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Pathology The tj^pes of whi te cells which are seen m the blood 
in the lenkfcmias arc largelj^i^rjonic, suclias my^ocvtcs mj eloblasts, 
lymphoblasts, etc The only way to Icani to recognise these celb is 
by liaMng them demonstrated in blood films under the microscope, 
and a detailed description will not therefore be given (see Fig 48) 

Acute Lymphatic, Acute MyeloM and Acute Monocytic Lcukmmlas 
Clinically it is impossible to distinguish between these diseases, 
apart from the blood examinations They are comparativei} rare 
Pathology Acute Lymphatic Leuhcemia. There is hyperplasia of 
lymphatic tissue throughout the body, with enlargement of the ly mpli 
nodes "and infiltration of the spleen, liver and bone marrow with 
lymphocytic cells 

Acute Myeloid Leuhmma The lymph nodes are enlarged to a 
varying degree, and the spleen, liver and bone marrow arc infiltrated 
with my elocytes and prcmyelocy'tes 

Acute Monocytic Leukamta The spleen, Incr, bone marrow and 
lymph nodes arc infiltrated with embryonic monocytes (histiocytes) 

In all varieties luemorrJiagcs may be found in such organs as the 
.stoma ch m teslmcT, lungs brain, ydoeys, into the buccaI_mucous 
memSrane aiidjii^er tli^sl^ Chromosome changes ha\ c been found m 
acute leukaemia 

Clinical Findings The patient is usually a male under the age ol SO 
Females are only affected half as frequently The onset usually 
resembles a feverish attack or chill, or a lucmorrbage from the mouth, 
rectum, vagina or other site may be the imlial symptom Intractable 
luemoirhage after dental extraction may be the first indication of tlie 
disease The patient may complain of pam m the bones 

On ’CxamtiiaUon Ihe patient looks jiale and dl, and purpunc spots 
or larger ecchymoscs may be seen in the skin The tenjperature is 
irregular, betw ecn 09” F , (87 2” C ) and 101® F , (88 0® C ) or higher 
The pulse is proportionately rapid Necrotic lesions may be seen in the 
mouth or fauces The liver or spleen may be just palpable and the 
lymph nodes in the neck, axillce or groins enlarged In acute my eloid 
l eukrcmia there may be tenderne ss on ta pping over the stem uTn A 
-cwriVKi .«? »Avab Jn jy .rowbastmal 
tumour , yus isjconfirmcd by X rt^ raammation “The blood count 
{a) Acute Jymphaltc leukcenna Red cells, 3 millions per c mm or less 
Hb 50% (7 * G lib /lOO ml ) or less Cl 0 8 to 0 0 There may be anis o 
cytosis with a fe w mcg aloblasts or normoblast Platelets, usually rc 
duced Wute.cellsJ 10 000 J o 100 00 0 jH-r c mm The majority of celts 
are non granular Poly morphonucIcaK’ 2% lyanphocytcs — some v\ith 
“ smeared ” nuclei and lymphoblasts 08% The lymphocytes may be 
small or large The ovidasc reaction isncgatii e as the cells arc agranular 
(6) Acute viyeloid leuf^remm Hcd cells as above but often mcgalocy tes 
and some mcgaloblasts arc seen W hite cells, 20 000 to 200 000 per c mm 
Polymorphonuclears 2 to 4% Lymphocytes 0% Myeloblasts and 
my clocy tes 03 % The my eloblastic cells give theoxidasercaction as they 
arcgranular (c) Acute monocytic Teuhtmta Red cells as nbo\ e While 
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—c ells 50 000 per c mm Monoc^'tes 87% Polym orphonuclcnrs -t% 
LympHocy t cs 0^ Later a few monoblasts may be fou^ ~'in some 
cases tEe blood changes are aleukxmic in type Sternal puncture 
shows the bone marrow very cellular 70 to 09% of the cells being 
primitive white cells of either the myeloid or lympliatic senes 

Differential Diagnosis The onset of the illness may sueirest a 
fevensh cold or influenza HicRiotTbage may pbmt to" a lesion of the 
lungs stomach^jor intestincs'^The enlarged lymph nodcT fever and 
palpaHTe si^een or liver occur also m glandular fever The conUnuous 
fever may arouse suspicions of ^actcrial'H'docaFditis tuberculosis, or 
typhoid fever The haanorrhages in the shm or mucous membranes might 
be due to purpura or scurvy The diagnosis is established by tl c blood , 
count and examination of the bone marrol’ps 'Attention should be paid 
to the changes also present in the red cells^hicli are a distmctn c feature 
of acute leukrcmin as opposed to glandular fever 

Course and Complications The course usually is rapid but spon 
taneous remissions may occur Subacute cases occur charactcnscd by 
the bone marrow findings of acute leukaemia the formation of tumours 
m the mediastinum abdomen or bones (see chlororaa) and m which 
there is little or no fever hxmorrhages are unusual and the fatal issue 
may be postponed for about sue months Complications include the 
hicmoiThages into various sites and leukamuc rctimtis 

Prognosis The outlook is hopeless , death usually occurs in a few 
days to a few weeks from the onset A cerebral hiemorrliage may 
cause rapid death 

Treatment Treatment both by Ammopterm and by urethane has 
proved d sappointing In the und fferentiatcd acute Icukiemia of 
children an initial remission lasting from 3 weeks to 8 months may be 
obtained in about 85% of cases by the administration of corticosteroids 
.^-^ledmsone can be given by mouth in doses of 6 to 20 mg every 0 ho urs 
Necrotic mouth lesions should be treated os dweribed under agranulo 
cytosis X ray tre atment m ay c ause a te mporar y disappearance or 
diminution of amcdiastinal mass 

Chloroma 

Definition A variety of subacute myeloid or rarely lymphatic 
leukaemia accompanied by the formation of tumours in the subperiosteal 
tissues and elsewhere 

Etiology The cause is unknown Chloroma occurs usually in 
male children 

Pathology Greenish nodules of lymphoid tissue are found in all 
the organs of the body except the brain and they occur under tlie 
penosteum and in the bone marrow, especially in the orbit skull long 
bones vertebra: ribs and sternum Tlie green colour, the cause of 
which IS unknown fades on exposure to air 

Clinical Findings The symptoms may resemble those of acute 
Icukicnua Early nervous symptoms such as pains in the back and legs 
and inabihty to walk may be the first indication of ill health In 
addition an orbital tumour may cause protrusion of the eye, and 
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dlings in the skull may result in facial paralysis, deafness or blindness, 
sternal swelling may be apparent. The blood coimt resembles that 
acute myeloid or rarely lymphatic leukiemia. 

Prognosis. Death occurs rapidly, usually in 4 to 8 months from 
sgnosis. 

Treatment. There is no cure and treatment is only symptomatic. 

Chronic Lymphatic Leuksmia 

Pathology. '•^The lymph nodes are eidarged, and on section show 
exces^of lymphoid cells, vThe splcen is enlarged, with lymphatic 
nitration. ...-The Hye^is enlarged, the periportal connective tissue is 
filtrated with lymphocytes. The bone marrow of the long bones is 
ey and sho'ns lymphojdjnetaplasia. 

Clinical Findings. The patient is usually o male of middle age. 
j complains of weaLneM,_pnmtas, bone pains, swelling of the tonsils, 
largement of the lymph nodes in the neck or elsewhere, or of swelling 
the abdom^n7 caused by the spleen. 

On Examination : Groups of cniatged lymph nodes mayj>e.seen and 
t in the neck, axillaa, elbows an^grqins. They are soft^atly in the 
lease, but Mcr ate hard j they are not tender. The skin is freely 
arable over them. In some instances there is a generalised cutaneous 
ion resembling exfohative dematitis, and small nodules may be felt In 
e skin (leuktunia cutis). The skin in certain areas may be sUghtly red 
d thickened owing to lymphatic hyperplasia. The tonsils may be 
larged owing to lymphatic infiltration. The spleen” and Iher are 
ually enlarg^, often to a considerable degree. There js frequently a 
ght but irregular fever. Cranial nerve palsy bas been noted jn_ some 
set, fhe“VT and ATI nerves being especially liable to be ^ect^. The 
jod count : Ke d'cclls T 0 millions per cmim.j)r less. Ilb. cy^ (8 0 G. 
a./lOOml.) of'less. C.I. 0^. White cells, about 907000 pe^c mm. 
ilymorphonudcars^to 8%. Small lymphocytes OS^TLarge lyrapho* 
te3 2%. An occasional ijinphoblast. The bone marrow obtained by 
:mal puncture shows 40 to 90% of the ttlls to be lymphocytes. The 
sal metabolic rate is f aiigd .' 

“Differencial Diagnosis. The disease must be dlfTerentiated from 
her causes of dupnic Iymph_nodc and splenic enlargement, such as 
yeloid leukasmia, KodgUn 's dis ease, tuberculosis, syphilis, etc. En- 
•gement'of Ih'e mediastinal Ijonph nodes may produce cough simulating 
looping cough. '-Tlic blood count establishes the diagnosis. Tliere is, 
wever, a variety of dironic Ieuk«mio in which the total number of 
ute cells is not increased, but the differential count isTimflar to that 
above. Tins is called aleukcemic hjmphixmia. Examination of 
e bone'marrow is of great help in establislung tlie diognosis. 

Course and Complications. The disease usually pursues a chronic 
urse of several years’ duration. The number of large IjTnphocytes 
id lymphoblasts in the blood often increases, indicating the probability 
an acute termination. The presence of myelocytes may be indicative 
bone marrow stimulation. Comph'cations include i Venous_throm- 
isis and rarely bamorrbages ns in the _middle_car, retina or stomach. 
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Prognosis Death usually occurs in from 8 to 5 j ears from the date 
of diagnosis 

Treatment ^Vhen there is lymphocj’tosis but the Ijmph nodes 
I are not markedly enlarged and there is Uttle an$mia special methods 
^f treatment are best avoided w-X rays are usuallj eifecti\e in reducing 
the size of lymph node masses, but the total number of white cells in 
the blood is seldom reduced, unless X ray treatment is given to the 
spleen *^Blood transfusion is helpful m cases of an$mia v-Ra3ioactiv e 
phosphorus (P**) can also be given The dose is C miUicunes intra 
\ enously, repeated in 6 or 8 weeks, if necessarj It does not produce 
radiation sickness The imtial ^se bj_mouth of P” is 2 milheunes 
followed by 1 milhcune once or twice a week for 4 to~ 5 dos«, and 
subsequently every week or two weeks until the white cell count falls 
to about 80 000 (see also p 540) Arsemc is now seldom used, but 
jirethane is occasionally tempor arily successful as an alternativ e to, or 
in addition to, XT ray treatment. It is given by mouth, as Urethane 
15 gr (1 G ) syr auranl 25 nT^l 5 ral ) aq chlorof ad I fl oz (15 mT) 
1 G of urethane may be given t d s , and the total amount required to 
lower the white cell count to about 20 000 per c mm v ones from 19 G 
to 184 G , the average course fasting 80 da> s CUorai^i^il (Leukeran) 
has been favourably reported on The dose is 0 1 to 0 2 mg /kf 
weight by mouth f or 8J o 6 weeksjoccording to its efTect on the white 
cells IVhen hiemolysis occurs cortisone, prednisone, or ACTII ma> 
produce a temporary improvement Sple nectomy i s som etimes Kcom 
mended, if ^erejs great. pai n andj tscomiortjro mlErciJar^ sp leen, 
or if there is severe hemolysis and thrombocytopenia 

Chrome M>eIoid Leukaemia 
(Chronic Granulocytic Levheemta) 

Pathology The clotted blood may have a greenish wlute colour 
The Ijmph nodes These are only sbghljy ofTccted The mcscntcnc 
lymph nodes may be enlarged. The spleen is much enlarged and raav 
weigh as much as 18 lbs (8 kg ) the normal weight is 5 to G oz (150 to 
180 G ) There is penspleiutis It is firm on section and whitish nodules 
are studded in its texture There is mjeloid metaplasia of tlie spleen 
substance and atrophy of the Walpighian corpuscles Tlie Inet-is 
enlarged and areas resemblmg multiple abscesses ore seen, consisting of 
myeloid metaplasia around the intralobular capillaries Portions of the 
fleum may be infiltrated with myeloblasts resulting m ulceration and 
perforation The bone marrow This is grejash red, and show’s prolif 
eration especially of myeloblasts The kidnej s show leukicmic infiltra 
tion 

Climcal Fmdings The patient is usuollj a male between the ages 
of 20 and 45 years The onset is insidious with weakness pallor and 
dyspnoea pam in the region of the spleen abdommal swelling or rarely 
prmpism due to venous thrombosis may be the first^jmptom noted 

On Examination The patient is pale The spleen is enlarged at 
tunes only just palpable, but in other cases filling nearly half the 
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abdominal cavitj, and friction ma> be heard over it'*/'^ie hver^is 
enlarged and palpable Usually the lymph nodes cannot be~ felt 
There may be ascites or cederha of Ihe'legs “Occasionally small suT>^ « 
taneous nodules of- mye |^~U S5uejre_ptesentf and m the later stages 
tliere are petccf^I or purpuric lesions of the skin In advanced cases, 
there is marlCCcTtendcrness of the bones, especially of tlie lower part of 
the sternum and long bones Tlie urine often contains excess of 
uric acid, owmg to the breakdown of “leucocytes It may be 
found that the temperature is slightly raised Tlie basal meta 
bolic rate is raised Tlie b lood The jitiC_ACid_may be incren^ 
The blood count Red cells 0 to 5 millions per c mm or less ITb 50% 

(7 4 G Ilb /lOO ml ) or less Cl 0 7 to 1 The red cells may show aniso 
cytosis, polychromasia, and a few ndnnoblasts or megaloblasis Tlie 
platelets are usua lly first increased and later diminished The white cells 
300 000 to 300,000 per c mm Dificrcntial count Pol}Tnorphonuelears 
40% ^sinophils 5% Basophils 2% Small IjTnphocjtcs 10% 
Large lymphocytes 6% Large mononuclears 1% Myelocy'tes 04% 
(usually neutrophil a few eosinophil and basophil) Premyelocj tes 

and myeloblasts 8% In eosinophtltc leuKccmxa tlie I^icocydcs are 
cluefTy mature eosinophil cells with larger granules than are present ^ 
m normal eosinophils usually eosinophil myelocytes, up to 2% are 
present The bone morrow obtained by sternal puncture shows an 
increase m myeloblasts, prcmjclocytcs and myelocytes AUulamxe 
leuktemia This resembles aleukicinic lymphxmia mentioned on 
p 585, but in this condition the abnormal white cells arc of the granular 
type (myeloblasts and myelocytes) although the total white cell count 
18 not increased The diagnosis can be established by examination of 
the bone marrow 

Differential Diagnosis Myeloid leuksmia must be differentiated 
from other causes of anxmia, especially perni cious an amia, and from 
other conditions associated with enlargement of the spleen 
Examination of the blood establishes the diagnosis 

Course and Complications The course is usually prolonged for 
4 or 5 years or more Crises may occur, in which the patient becomes 
more ill, with an increase m the myeloblasts Towards the end the 
disease may pursue n very rapid' course Remissions ab not' occur 
spontaneously but may result from secondary infections or from treat 
ment Complications include Venous thrombosis, hromorrhages in 
internal organs an d muscles, la byrinth i ne invo lvement causm^eafiiw 
and vertigo and leukrcmic retinitis 

Prognosis Tlie"<lisease” isTatal 

Treatment Various forms of treatment may be given These 
include irradiition, cither by X rays or by rndioictn c phosphorus ' 

^ (pwj fatter docs not cause rnhntion sickness and is about ns1 

efTcctive ns X rnys'-'Nitrogcn mustard (mustme hydrochloride) is givcnj*- 
mtrnv cnously diluted w ith saline, 0 I mg /kg bo<ly weight for 4 days It 
IS liable to cause v omiling and nsc of temperature Busulphan (>fy leran) 

(1 4 dimcthanesulphony l-oxy butane) has the adv antage that it is giv cn 
by mouth in tablets of i mg 5 mg Tliere arc no side clTccts It 
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reduces th e size of the spleen and bver, lo wers th e white eell count, 
raises tjy l^moglobm level and lebeves the_patient of his sjTnploms 
The standard dose is 0 06 mg /kg b ody weight daily, winch is about 
mg for an adult The treatment u sually lasts for 0 to Tjnonths, as 
determined by the-blood count A second course is giren when the 
symptoms recur, usually after an mt^al of 6 to~i8 months It is not 
beheved to be elfecti^ e indefimtely 

Hodgkbi’s Disease 

[Lymphadenoma Lymphogranuloma) 

Definition A fatal disease characterised by enlargement of lymph 

nodes with^^e foimation__of_Jymphogranulomatous ^tissue_m~_Uie 

spleen and elsewhere 

Etiology It IS usually considered that Hod ghin’s dis ease i s either 
an infect ive granulo ma of unknown etiolo gy, or a malignant neoplasm 
It seems more probable that it should be grouped with the reticuloses, 
m the borderland between a granuloma and a malignant neoplasm 
Pathology The lymph nodes and spleen are chiefly involved, but 
m some cases no enlargement of these s^ctures can be seen at autopsy 
and the diagnosis can only be established by finding lympbadenomatous 
tissue m the bver and other organs on microscopical evamination 
The lymph nodes These are enla rged in different parts of the^bo^, 
such as the neck, mediastinum, axiUse, abdomen and groins They 
ar e firm and g reyish white on section although fatty degeneration and 
tuberculous caseation may occur Microscopically the fibrous t issue 
i s in creased, there is an mfiIt ratio Rbf_bTnphocytes, and p ec^ ar 
jympEadenoma or giant cell s _{Dorothy Reed cells) with central nuclei 
are present The endothelial or e pitfaeioid cells are m c rease d, and 
often there are t^se^ of eosinophil cells The spleen This is mod 
erately enlarged and firm On section there are white areas of lympho- 
granulomatous tissue (" hard bake ” spleen) The bver may also be 
enlarged and contam lymphogranulomatous tissue The kidneys 
may be similarly affected, and very rarely the bladder is involved 
The lungs may be studded with small nodules The vertebral canal 
Lympho granulomat ous tissue may s pread fro m the peno steum into 
vertebral canal and compress the spiml medulla (cord) or sp inal ner\e 
roots Tlie bodies of tlie vertebr® may be involved The stomach and 
infStmes may show hyperplasia of lymphatic tissue In some cases the 
disease appears to start m the rcticulo cndothehal cells of the thymus 
The bone marrow maj be infiltrated with lymphogranulomatous tissue 
Clinical Findings The patient is usually a male between 15 and 
45 years of age Females are affected only half as frequently The 
onset IS generally msidiQjis the first sy m ptom be ing usually enla rg emen t 
ofbTiip h nodes m the neck or axilla In other cases weak n ess or cl\ spnc ea 
m|!y_first attracLattention Further symptoms depend upon the site of 
the enlarged lymph nodes or of the lymphogranulomatous infiltration 
Thus pain may result from pressure on ncr\ e trunks going to the extrem 
ities or_c hest. int ense d > ^ncea may be caused by trachcaUor bronch^ 
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constriction , there may be cut aneou s i rritation , or diarrhoea from 
Frequenq of micturition and d> surra 
symptoms of b l ad^^nvolv ei^ot ‘IrnatenTcnics g persistent tir^ular 
or interm ittent fever may_bc an early ^mptom Alc^ol sometimes 
causes se^ ere pam at~tTie site of the Jesions “I’lus'maj be The 

first BjTnptom of the disease 

On Examination There is usually p allor, and the enlarged IjTnph 
nod es maj be seen projecting from the side of the neck or forming a 
collar Tlie lymph nodes may also be visible or palpable m the or 
groins The lymph nodes a r efirm , sbgbtly mobile and the skin over t hem 
1 3 neither adherent no r d iscoloured Lxamination oTtlie chest ma> reveal 
si gns of med i astmarTymph nod e en largemen t, or weak air ratiy o\er the 
gPfflLpLoncJung, upcgu^ puplls~or a pleur al elTiislon Dilated \enous 
radicles may be seen oVer the upper part of the chest, back or front The 
spleen is usually moderately enlarged^ the liver ]ust palpable, and ascites 
may be p res ent, o r ja undice due to pressure^f l^rn ipiT notles in_thej>ortal 
iissHtc Enlarged aEdominal lymph nodes cannot usually be felt PfeT - 
s ure on the sp mal med ulla (cojtl) or spinal joots may result m_sen sorv 
changes itTlhe extremities , or some degree of weakness or paraplegia 
The skin is usually palei but pigmentation may be seen apart from that 
resuliing/rom the tlierapeutic use of arsenic, especially if the abdominal 
lymph nodes are mvoh ed Other cutaneous lesions include erv theroata. 
cenerahsed e xfol iatn e d ermatitis, and rarely small nodules of 1> mpho 
granulomatous tissue may be felt under the skin Ulceration may occur 
in the skin lesions Herpes zoster is usually associated with orsenical 
treatment, but it may occur apart from this and be generalised 

EeJapsing Type (PebEbstem Syndrome) As mentioned above, 
there is usually slight irregularity of temperature m all cases of Hodgkin’s 
disease, but pe riodical wave s may occu rwith apyTcxjqljnterrals The 
pjTexial periods usually last fo r 6 o r 6 days and recur atjntervals of 
15 to 80 dmjs , the span, wluch is the distance between the crests of 
the successive waves, being fairly constant in each case Durin g 
the fever the pat ient feels more ill, ma y ^om>t and the spleen and Ij Tnph 
nodes often e nlarge In the inlcnals the patient feels comparatively 
well end may gam weight, Theblood There is no characteristic change. 
In some coses there is a l eucocytosis ofg O^pO O per c mm o r mor e , ev en m 
th e afeSnle peri ods, wi th an excess o f polymorphonucle^, reduction 
of l ymphocy t es and slight « c css of monoc yt~ra~ HTother cases there u 
Icucopenia I n acute cases the nu mber ~of eosinophils ma^ be muc h 
inc reased, and thej have large gran'uics lITien the bonejmarrowJ* 
mvoU cd mj elocylcsjind elobl osts ..appear_in_J. be circula tion. Tlie 
red cell count may rarelj show a hitmolytic nnxmia, but In some cases 
a macrocj'tic amemia has been desenbed, closely resembhog pernicious 
amemia, but with a normal or increased fragibtj of the red cells 

DlfferenUal Diagnosis This imohes a consideration of other 
causes of lymph node and splenic cnlatgemcnt, of mcthostinal pressure, 
of ascites and jaundice, and of irrcgular.or pcnod^l pyrexmCj^Krged 
lympli nodes may result from tobe? i5urosis,^leul^^ia . 1> mpTTosar coma, 
syph ilis, scPsis_an(lglamhdar-fcyerf./ Mediastinal pressure may be due 
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to anew gr owth aneunsm or enlarged lym ph n odes f rom sc\ enil causcs. 
Unexplained py re xia may be due to tubercul osis. Wtcnal en docarditis, 
cn^rica group infections brucella infections, maHm etc, liTall eases 
the blood must be exammed and if possible a superficial hinph node 
should be removed and examined nucroscopicallj Often howe^ or, the 
pathological report is mdefinite 

Course and Complications Certain types are described according 
to the course pursued 'A Chrome Ilodgkm’s disease Here the 
disease is progressue, but mtemipted by remissions Life maj be 
prolonged for four or five years ^ The relapsing type Described 
abo\ e ^ The acute type (Hodgkin s sarcoma) m which the disease 
IS rapidly fatal Complications result from mediastmal pressure, 
intercurrent infection amyloid degcncratirn or tuberculous infection 

Prognosis The disease is tni'anably fatal although a remission of 
several years may occur following \ ray treatment in early cases 

Treatment There is no known cure (s **^5 equ ate rest fresh air 
and ^unshing food should be ensu red ''^• ^rsenic usually cau ses a 
temporary impro^ement.T': ^ ray t reatment Fs still the standard form 
^ treatmen t Ic usually causes a temporary remission the lymph no Ics 
diminishing in size or disappeanng With relapse it is usual for other 
lymph nodes to swell and finally no response is obtained and the patient 
dies Treatment with radioacttie metals such as phospl onis Im not 
met with more success than radiotherapy possihK bwause so much 
radioa^iie phosphorus would ha\c to bcgi>cn os to cause bone marrow 
damage^ Kitro gen mu star d (mustine hy drochlonde) may gi\ e temporary 
re hef c specIalfyTn generolis^ casesTITHosTis 0 1 mg /kg body weight 
mjccted by a saline dripTnlraiwously on alternate days jor 8 to 0 
injections There are often general toxic rcacliohs such os ngors or 
vomiting within a few hours of the injection \ second course must not 
be given at less than 8 weeks’ mien al Tlic blood must be examined to 
exclude Icucopcnta or thrombocy’topcnio before n second course is given 
Altcmatn cly, TFM (tncthylene-mclaninc) ma^^c gi^cn b\ mouth m 
the form of 2 5 mg tab , I to 2 dailyjonc hourjieforc breakfast for ^ to 
4”3oses TIik m'ay~bc repeated at intervals of £to C weeks 
Splenic Ansmla 
(Bantrt Dueiue) 

DcfinlUon A disease cliaractctiscd by nnTmn leucopcnia enlarge 
ment of the spleen cirrhosis of the Incr and gastro intestinal hamor- 
rhngcs 

Etiology TIic cause is unknown Some aulhonUcs differentiate 
splenic anxmia from Danti s disease maintaining that cirrhosis of the 
Jner docs not occur in the former, oUicrsdcna tl e concept that splenic 
anicmia or Banti s disease is a primary disease of the spleen They 
bel eve that the condition is one of congestne splenomegaly and that 
the pathological findings arc always due to mechanical olistruction of 
blood flow in the portal system the commonest cause being hepatic 
Cirrhosis and in other cases there is cxtrahepatie portal obstrurtion due 
to thrombosis trauma or a pancreatic ca-st 
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Pathology. The spleen is enlarged and smooth It is firm on 
section, fibrotic, and the sinuses are much dilated Gandy Gamma 
nodules result from periarterial haemorrhages, m which fibrotic nodules 
form containing ciystalhne or amorphous iron pigments The liver 
may be slightly enlarged, or small and cirrhotic The splenic veins 
are seen to be tortuous and dilated, at splenectomy Phlebitis is seen 
in some cases m the splenic and portal veins, and the oesophageal and 
gastric tributaries are dilated 

Clinical Findings The patient is usually a young adult male 
The disease is rare in children and after middle age The onset is 
insidious The first symptoms of fli health may be lassitude, pallor, 
epistaxis, lifematemesis, meliena, or enlargement of the abdomen 
Panti s disease is described as passing through three stages — The first 
stage" There is ansmia, and enlargement of the spleen but no jaundice 
The spleen may weigh as much as 25 oz (750 G ), and y et not be palpable 
The blood There is a hypochromic anicmm with a low colour index 
The white cells show a leucopenia with a relative lymphocytosis The 
fragility of the red cells is normal Tlic blood platelets may be increased 
or diminished, constituting a thrombocythccmic or a thrombocytopenic 
variety of the disease The second stage After 2 or 8 years the liver 
enlarges and there is slight jaundice The Onrd stage In another 
2 or S y cars the liver shrinks and ascites appears It must be under* 
stood Uiat all cases do not pass through these stages Sev ere hvmor 
rhage may occur from the oesophagus, stomach, intestines, kidneys or 
nose, and purpura may be seen The lymph nodes do not enlarge 

DilTerenUal Diagnosis. In establishing the diagnosis it is necessary 
to consider other causes of severe aniemm, of epistoxis and internal 
hsemorrhages, of tumours in tlie left hypochondrium, and of enlarge- 
ment of the hver and spleen, or of ascites The blood count demonstrates 
the antemia The tumour m the left hypochondrium presents 
the characteristic features of an enlarged spleen A gastric ulcer 
and carcinoma of the stomach or colon may present dirfiailties, 
but an opaque meal usually will exclude these lesions In acholuric 
jaundice the fragility of the red cells is increased, and bleeding from 
mucous surfaces does not usually occur The supporters of the view 
that Danti’s disease is a separate entity state that in cirrhosis of the 
liver the spleen is not usually enlarged before the liver enlarges, and the 
splenic enlargement m cirrhosis is not usually as marked ns m Banti's 
disease With primary tlirombosis of the portal or splenic v ein tfiere is 
usually leucocytosis, and the obdominal symptoms ore more acute 

Course and Complications The course is slowly progressive, os 
described above, although sudden deatli may occur from hiemorrhnge. 
Intercfirrcnt infections may ensue. 

Prognosis. Tins is very grave, if untreated the disease is almost 
always fatal 

Treatment Iron should be given in adequate doses, such ns fem cl 
ammon at 80 gr (2 G ) 1 1 d , for aght weeks Tlus may be combined 
withX ray treatment to the spleen Incasesorh'cmorrhagcndnptrans- 
fusionmay save the patient’s life, nlUiough usually only tcmjioranlj , ns 
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recurrences are very liable to occur at intervals of montlis or 3 car 5 
Various types of portaca\al anastomotic operations may be successful 
in lowering portal hypertension and presenting recurrences of haemor- 
rhage, but they are often technically impossible Splenectomy is of 
doubtful value and the operation is not devoid of nsk The occurrence 
of post operative thrombosis m cases with ahigh platelet count has lieen 
reduced by the use of anticoagulants Further severe haemorrhages are 
liable to occur after splenectomy in at least S0% of patients who 
suffered from h'emorrhage before the operation. 

THE LIPOIDOSES 

Under this heading are classified three diseases characterised by a 
disturbance of lipoid metabolism. 

Gaucher's Disease 
{Cerebronde Lipoidosis) 

Definition. A rare disease diaracterised by enlargement of the 
spleen, the presence of Goueher cells m the spleen and other organs, 
and a tendency to a familial incidence. 

Etiology. The cause is unknown. It is regarded as an inborn error 
of Lpoid metabolism The tendency to the disease is thought to be 
transmitted os a simple dominant trait. It may remain sub-clinical, 
the individual then acting as & earner, although able to transmit the 
clinical disease In succeeding generations it 1 $ transmitted at an 
earlier age until the infantile t}'pe is reached, with lesions m the central 
nervous system, which is rapidly' fatal 

Pathology. The spleen is enlarged and tlie capsule thickened. 
Infarcts may be seen on section. Microscopical examination reveals 
the typical Gaucher cells. They are enlarged reticulum cells, dern cd 
from the reticulo-endothclml system containmg a hpoid, kerasm 
Similar cells may' be found in the liver, mesenteric lympli nodes and bone 
marrow, and in the infantile type in the brain and the lungs 

Clinical Findings. The onset is in infancy, or in childhood or 
liter, and females of the Jewish race are especially affected. The 
patient may complain of abdominal swelling or discomfort, of pains 
in the muscles and bones, and of a tendency to bleeding from the nose 
or gums 

On Examinalion : The enlarged spleen is usually found on routine 
examination The liv er may be just palpable or considerably enlarged. 
There is often pigmentation of exposed areas of the skin, and symimctri* 
cal pigmentation of the legs m stripes ; there may be slight jaundice. 
A broivn yellow fatty thickening (pmguccula) may be seen on the con- 
junctiv -E X ray examination of the bones, especially of the vertebne 
and femurs, may’ show decalcification, sclerosis, bone absorption, 
deformities and rarely the cystic decalcification similar to tliat met 
with in essential xanthomatosis In the early stages the lower end of 
the femurs may show a characteristic Erlcnmeyer flask deformity', due 
to flanng of the distal part of the femur, the cortex being tlimned and 
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distended. The blood : There may be some degree of hypochromic 
anicmia and ieucopenia. The blood platelets are shglitly diminished. 
Later, hj'pcrsplenism may develop, with hajmolytic aiucmia, Ieucopenia 
and tlirombocytopenia. Tlie blood clmlesterol figures are normal. 
Examination of the bone marrow obtained by sternal puncture shows 
typical Gaucher cells. 

Differential Diagnosis. The diagnosis can only be established with 
certamty during life by splenic, sternal or liver puncture, and the 
discovery of Gaucher cells in the material removed. The familial 
incidence, age of onset, enlargement of the spleen, chronic course and 
the usual maintenance of fair health suggest the diagnosis. 

Course and Complications. The course is prolonged, and tlie 
patient usually survives for many years In the later stages the liver 
may be considerably enlarged. 

Prognosis. The acute infantile variety is usually fatal within G 
months The adult tj^ie tends to be chronic. Subchntcal cases, m 
which Gaucher cells are found m the bone marrow, have a normal 
expectation of life. 

Treatment. Splenectomy often relieves the symptoms and corrects 
the blood changes due to hypersplenism, but has no effect on the course 
of the disease. Tlus also applies to X*ray treatment. The bone pains 
may be relieved by X*ray treatment. 

Nlemann-Pick Disease 
{Uislioeytic Sphxi^omyelxnosii) 

This disease affects infants usually of the Jewish race. It is 
characterised by enlargement of the spleen, liver and superficial lymph 
nodes. The face has a mongoloid expression. Blach spots may be seen 
on the tongue. The Nicmaan-Pick foam cells are present in various organs 
of the body including the central nervous sj stem. There is an accumula* 
tion and retention of diaminophosphatide and sphingomjelm Tlie skin 
13 pigmented on exposed areas and the blood shows a hJ^XlchromIc 
onxmia, with lipoid vacuoles in the white cells. The blood cholesterol 
is slightly raised in a few cases. The blood serum docs not show an 
increase of spliingomyclin. Cells obtained by sternal or splenic puncture 
siVtw a iypoan' Asrm irpp«inmw. TAw appeirry v*w Aw nalrAfu’ &r 

the Tay*Sachs syndrome. It is usually fatal before the age of two 
years and no cure is known. 

Hand'SchilUer-QirlsUaj) Disease 
(Xanihomaiotu of Bontt) 

This IS onothcr disorder of lipoid metabolism (cholesterol esters), 
which usually affects males. Accumulations of lipoid material with 
formation of granulation tissue or llbrotic areas contammg cholesterol 
crystals occur in bones, especmllv in the? membrane bones of the skull. 
Xanthoma nodules also Occiu 
appearance m X-ray films. 
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nodes are often enlarged The total blood cholesterol is normal or a 
high normal The disease shows itself »n early childhood and is cliarac- 
tensed by bony softening, exophthalmos and diabetes insipidus 
Granulation tissue involving the orbit results m exophthalmos and when 
it invades thesellaturcicadiabetesmsipidusresults Smallxanthomatous 
nodules, resembling miliaiy tuberculosis, may be seen on radiological 
examination of the lungs Rarely the disease first shows itself in adult 
life, the bony changes being chiefly in the long bones, and exophthalmos 
is not necessarily present 

Enlargement of the Spleen 

The causes of enlargement of the spleen may be classified as follows 
^ 1 Protozoal infections and parastite rconns, such as malaria, kala 
azar, and schistosomiasis •i' Bacterial infections, such as enterica 
group organisms, streptococci in septicaemia, etc 3 Hannopoieiic 
and Tcticulo endothelial diseases, such as pernicious ansmia, Icul^rma, 
Hodgkin’s disease, Gaucher s splenomegalj, afcholunc jaundice, 
polycytiuerala rubra, splenic neutropenia, etc 4 Specific tnfecliCe 
granulomata as m tu bercul osis and syphili^ 6 Deficiency diseases, 
such as rickets G Vascular disturbances, such as infarction, passive 
hyperemia fr'om torsion of the pedicle thrombosis of the splenic vein, 
cirrhosis hepatis, pressure of enlarged lymph no^ on the portal %ein, 
and very rarely congestion due to heart failure '*^7 Cysts These may be 
classified as parasitic, i e a hydatid cyst, and non parasitic The latter 
are subdivided mto true and false cysts True cysts may be dermoid, 
hsmangioma lympliangioma, endotheboma (serous), or due to poly 
cystic disease False cysts may result from trauma, hiemorrliage, 
malaria, infarcts or degeneration 8 Tumours, such as primary or secon 
dary sarcoma or secondary carcinoma The spleen may he in\ aded by a 
direct extension of a caremoma of the stomach or pancreas Simple 
tumours are rare, such os a fibroma, lymphangioma and hiemangioma 
9 Abscess, such as a septic mforct 10 Degeneration, as m amyloid 
disease 

The signs of enlargement of the spleen are as follows A tumour 
may be seen or felt m the left hypocbondrium Tlie spleen enlarges 
downwards and forwards towards Uie umbQicus, and may extend also 
downwards towards the anterior superior spine of the left ilium, and to 
the right of the mid line A notch can usually be felt on its superior 
border The loin is not filled by the tumour It moves shghtly with 
respiration, unless fixed by adhesions It is dull on percussion, and the 
dulness extends backwards to fuse with the normal area of splenic 
dulness over the left lower chest behmd There is no band of intestinal 
resonance running across the dull area, but the flank behmd the tumour 
IS usually resonant. 

Differential Diagnosis Other swellings m the left hj^pochondnum 
which must be excluded are a renal or suprarenal tumour, a growth of 
the stomach or colon, a pancreatic or” ovarian tumour, and tuberculous 
peritomtis ith renal tumours there are generally urinarj changes, 
and the characteristic signs are present A banum meal or enema 
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■mil assist in excluding a grovrth m the stomach or colon Pancreatic 
tumours, when palpable, arc usually cysts, appearing on the surface 
near the midlme An ovarian tumour could only be mistaken for a 
very large splenic tumour, but peine examination will indicate its 
ongm Tuberculous lymph nodes with pentomtis do not usually give the 
typical signs of an enlarged spleen 

Ruplure of the Spleen 

This 18 a rare event It may follow a blow over the spleen or a 
crushmg accident The spleen may rupture spontaneously as a com 
plication of malana, infarction, tj'phoid fe\er, glandular fe\er, preg 
nancy, or zutrobenzene poisoning Clinically the patient suffers from 
severe pam and shock ivith the signs of internal Iiinmorthage, and a 
laparotomy is necessary to save life 

Peri^lenltis 

This occurs especially m connection with splenic infarction The 
patient complains of pain over the spleen, increased on reqnration A 
coarse rub may be heard over the spleen, at the back of the chest or in 
the left hypochondrmiD 


Erythrocytosls 
{Secondary Pohjcyihitmta) 

Definition An increase m the number of red cells m the blood 
due to some known stimulus , 

Ebology The bone morrow is provoked to increase its output of 
red cells under various conditions interfering with the oxygen supplj , 
such ns high altitudes, congenital heart disease, pulmonarj arterio- 
sclerosis (Ayerza’s disease) pulmonary arteno \cnous aneurysm 
emphysema heart failure, Cushings syndrome, chemical substances, 
sucli os cobalt, etc 

Erythrmmla 

(Polycyihirmta Rubra or Vera. Vaguez’e Disease Oslefs Disease) 
Definition A condition characterised b> an increase m the number 
of red cells in the blood, with splenomegaly 

Etiology Tlie cause is unknown It Im been suggested that there 
IS tlnckenmg of the vessels supplying the bone marrow, the resultant 
anoxia stimulating erythropoicsis 

Pathology. Tliere is livpcrplasin of marrow in Uie long bones 
The spleen is enlarged and may contain mforcts 

Clinical Findings The patient is usually middle-aged, of citlier 
sex , other members of the same family mav be similarly affected 
Tlie onset is insidious with headache, lassitude, giddiness, dyspnoea 
and insomnia Epistaxis or a luemorrhagc from the stomach 
utenis and rarely from the lungs may occur Tlie patient mav notice 
that hi 3 face and hands are booming Iiigh colourwl There may be 
BtirsoST"! JOBicnr*. l* 
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severe pam m the bones, and abdominal pam due to mesenteric 
thrombosis 

On Examination The face is typically bnck red and the ears, lips, 
hands and fingers may be cyanosed but are not clubbed The spleen is 
enlarged to a ranable extent The heart is not usually enlarged The 
blood The total volume is two to three times the normal Red cells 
7 to 12 millions per c mm Hb 125 to 150% (18 5 to 22 1 G Ilb /lOO ml ) 
Cl 0 8 to 0 9 There is polychromasta, and a few normoblasts and rctic 
ulocytes are present The platelets may be increased White cells, 
15,000 to 20 000 per emm Polymorphonuclears 70 to 90% A few 
myelocjrtes are present The sedimentation rate is delaj ed owing to the 
mcreased packed cell volume The unne There is often a trace of 
albumin and a few casts may be present Acliolunc jaundice may be 
present The blood pressure may be raised, as m pol> cj'thamu'v hvpcr 
tomca of Gaisbock (see p 283) In these cases there is usually no 
splenomegaly 

Differential Diagnosis Krythrsemia must be distinguished from 
erythrocytosis, for which some causative factor can be found Leuco- 
cytosis and increased platelets favour the diagnosis of erythraania 
Enterogenous cjanosis is recognised by spectroscopic examination 

Course and Complications The disease pursues a chronic course, 
which IS interrupted by remissions In some cases the red cell 
count may drop to 8 millions, nith an increase of immature white 
cells resulting in a myeloid Jeuksmia or an aplastic anaemia before 
death occurs Complications include cerebral thrombosis and heart 
failure Cirrhosis of the liver may occur, constituting the Moss 
syndrome 

Prognosis Death usually takes place S to 8 >cars after the 
diagnosis has been made, but the radioactnc phosphorus treatment has 
impro\ ed the prognosis 

Treatment. The patient should not eat any meat liver kidneys, 
meat soups or eggs, in order to reduce the iron content of the diet. Vene* 
section affords temporary improvement, 600 ml should be rcmo%ed 
twice a week until the Hb falls to about 80% (II 9 G lib /lOO ml ) red 
cells to about 5 millions and the bicmatocnt reading to about 45% 
Phenylhjdrazme is seldom used now Splenectomj is not advisable 
Some improv ement has been obtained after X ray treatment of the long 
bones if care is taken to avoid stimulation of the bone marrow or the 
production of aplastic aniemia Favourable results have been obtained 
by administration of radioactive phosphorus The initial intravenous dose 
is usually S 8 milbcunes If the red cel! count remains above 6 000 000 
per c mm a second injection maj be given 0 months later The initial 
dose by mouth of P** is 5 to 8 mtUicuncs , the red cells do not faU for 8 
to 6 weeks and the total elTect is not produced for 3 months If a second 
dose IS required 3 to 5 millicunes are given The P” shoul 1 be given m 
the morning after a twelve hour fast and no food should be taken for 
3 hours subsequently Potassium salts of P’* must not be given bj 
mouth and for 2 days before and after taking the dose v eiy little milk or 
potassium containing foods should be taken There is a latent penod of 
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about 100 daj s before the effect on the red cells js noted The metal js 
concentrated in the bone marrow where it constantly bombards the 
hiemopoietic tissue Alternatively nitrogen mustard (mustine hydro- 
chloride) may be given after a prehnunary venesection The dose is 
10 to 20 mg , intravenouslj every 4 weeks until an adequate fall m the 
red cell count is obtained Nausea and vomiting maj be troublesome 
side elTects of the drug TEM (tneth>lene melamine) can be given by 
mouth as enteric coated tablets, the dose being 5 mg a week The side 
effects are less troublesome than with mtrogen mustard It requires 
stnet hicmatological control 

Enterogenous Cyanosis 
{Sulphoemoglobxneemta MeOiccmoglohincemia) 

Definition. Cyanosis, due to the presence of sulphsemoglobm or 
methiemoglobm in the blood 

Etiology Stochvis, m 1902, described what he called enterogenous 
cyanosis in a patient suffering from chrome dysentery whose blood 
contained methimoglobin In these cases it is thought tint nitrites 
arc absorbed from the intestines into the blood, and these reduce the 
harmoglobin The reduced htmoglobm combines with the small 
amount of sulphuretted hydrogen normally present and sulph lib or 
met Hb is formed A nitrifying organism (nitroso-bacillus) has been 
isolated from the saliva and ficoes m some cases and reducing substances 
are present m the serum, urine and sahva of patients suffering from the 
disease In 1925 Snapper suggested tliat the h'emoglobin is sensi 
tised by aniline drugs and then unites with sulphides absorbed from 
the intestines Potassium chlorate, acetanilide (antifebrm), antlp^Tm 
(plienazone) phenacctm mtnles and sulphonal may cause mctlucmo 
globimcmia Nitrates m drinking water used in making up artificml 
feeds may cause the s) ndrome known as blue water babies ’ Similar 
ca.ses have resulted from absorption through the skin of aniline dye 
from marking ink on infants’ napkins Sulpha'moglobimcmia may 
occur in connection with sulphonamidc therapy \Miether sulphxmo- 
globminmin or mcthxmoglobiiucmia develops m sensitised patients 
appears to depend upon the degree of constipation present, hut this is 
not alwaj's so A few cases of faniihal idiopathic methccmogloliinicmia 
have been described, diHcniig from enttrogenous rases bv a normal 
nitrite content in the blood urine and sdiva whereas in enterogenous 
cyanosis the nitrite content mnv be increased 

Clinical Findings The patient is usually an adult of cither sex 
Tlie onset of symptoms is insidious with headache, weakness, fainting 
attacks and nervous instability Nausea, vomiting and abdominal 
pains may be complnmed of There is mild or transitory constipation 
with methtmoglohinxmia and severe and dironic constipation with 
sulphfcmoglobinarmia 

On Examination The patient has a peculiar cyanosis, which is 
mauve lavender in colour m sulpluemoglobinicmia ami bliie-chocolatc 
brown in mctli^moglobinicmia Tim, again, is not always so No phy- 
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sical cause for the cyanosis can be found on clinical examination. The 
blood : Spectroscopic examination shosra the band of met. Hb. or sulph. 
Hb. between the C and D lines of the spectrum, further spectroscopic 
tests differentiating them. The pigment absorption band may be seen 
with a hand spectroscope through the lobe of the ear, but for accurate 
determinations laked diluted blood should be examined in the laboratory 
^d special differentiating tests applied. The pigment is not present 
in the serum or in the urine. A clinical test to distinguish between the 
types is as follows : If the brown muddy colour disappears from the 
blood on standing exposed to the air for several hours the condition is 
methsemoglobinjEmia due to an ingested chemical. If the colour 
remains it is due either to sulphsmoglobinaunia or to congenital 
methsemoglobinasmia. 

Differential Diagnosis. Other causes of cyanosis, especially diseases 
of the heart and lungs, are excluded on elinical examination. 

Course and Complications. The course in the enterogenous cases 
is prolonged, and complete recovery is doubtful. In some cases 
intermissions and relapses correspond with periods of freedom from, 
or affection with marked constipation. 

Prognosis. The condition is not fetal, but a permanent cure is 
unusual. 

Treatment. In all cases an exhaustive search should be mode to 
exclude the use of such sensitising drugs as phenacetin, antifebrin 
(acetanilide), sulphonal and potassium chlorate. The constipation 
must be treated by the regular use of laxatives, avoiding those contain* 
ing sulphur. The cyanosis of metluemoglobinsmla can often be 
aboh'shed by the admiofstration of a methylene blue pill, 2 gr. (120 
mg.) S or 4 times a day, or by the intravenous injection of 1 mg./kg. body- 
weight in a 1% solution. A maintenance dose of 1 gr. (0*06 G.) every 
other day may prove sufficient. In the congenital variety of methrcmo- 
globinfemia, with an intake of 800 mg. ascorbic acid, daily for a month, 
the percentage of methsmoglohin in the blood can usually be sufficiently 
lowered to obolish cyanosis, but on discontinuing the ascorbic acid the 
cyanosis reappears. The change from metiuemoglobin to hicmoglobin 
can also he effected in vitro. 

PURPURA 

Definition. A condition ch aracterised by ext ravasation of bl ood 
into the skin and mucous membranes, duFtoj;_apilIary.fifemo_rrjmge. 

Etiology. Purpura is a symptom occurring in many patiiologicat 
states. For clinical purposes it is divided into a primary and secondary 
group. Pr iTTinry or jdio p athic p urpura is also kno w n as t he ha nnorrhn se 
diaihesis 7^fSises apart from any known cause. Serondaryjjrjymp^ 
matic purpura is a sjTnptom of .some recognisable disease. The following 
varieties are thus described : 

Priviary OT_Idioj)aihlc Pwr pura. _ The_c ases fall int o two groups : 
-{a) WitlTa.low platelet count.^Piirpura ha^morrha gica. (6) Wth a 
normal or sli ghtly reduced plate let CT unt, but wit h an abnormal 
caplUai^ en^tl^mn. _simpl«^ rheumatica, 
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> ^noch’s_ purpura Aller gic purpura These are all classified as 

anaph^acloid purpuras -r P urpunT fulminans is also non t hronibo 
odopenic 

2 Secondary or Symptomatic Purpura This may be due to (o) 
^ Bone marroTr defects with _a low platelet count Blood diseases include 
pernicious anicmia, aplastic anxmia andT leukaemia Secondary 
carcinomatosis of bone Chemical causes, such as lo^dcs, mercury, 
quinine, belladonna, ergot, chloral hydrate, gold, arsenic, sulphonamides, 
turpentine, Tridionc, phenacctin Sedormid, sahcylic ncid sodium 
para aminosalicylic acid, benzol and snake venom Exposure to 
X rays, ndmm and atomic-bomb explosion *• (b) Alteratio n s in th e 
capillary .e ndothehum Infections, such os scptiKEmia and bacterial 
endoca rditis - Fc\^ such as cerebrospinal fever, typhus fever, 
measles, small pox or scarlet fever • Qichexi a. as in old age, clironic 
nephritis, tuberculosis and carcinoma ^ llechanical causes, such os 
pressure on the skin, whooping cough, violent^^iiting or cpilepsj 
Nutritional causes, such as lack of vitamm C or P ■'{e) Deficiency of 
prothrombin, as m jaundice, cirrhosis hcpatis, or dicoumorol poisoning 

PalEoI^y In Incm onrhagjc jiurpura all the dements of the blood 
pass through wpillaries In anaphylac toi d purp ura thejerum 
alone may pass out into the tissues in some jiarts _pf the body, whereas 
the lesions in other sites are definitely purpuric. In purpura s imnlex 
the re may be e xtravasation of red cells only The lesions produced 
are thus variable pinpoint spots constitute petechia*, the purpuno 
spots are about l__to 8 mm m diameter, and larger extravasations 
several cm across are known os ecchvmoses The bleeding maj 
occur into or under the skin, mto or from mucous or serous membranes, 
into the inter8titun~tTssue of rniemol organs and mto the eye It must 
be clearly recognised that purpura docs not depend merely upon 
deficiency of platelets in the blood, as there mav be a complete absence 
of platelets without hemorrhages The platelets are much diminished 
m purpura lucmorrhagica (“ essential ” thrombopcnia) and to a lesser 
degree in the other varieties of purpura, depending upon the sevent> 
of the bleeding The platelets arc produced m bone marrow from 
megakarjocytes and destroyed by the spleen Tliey probably protect 
weak surfaces in tlic capillaries bj fonmng a laj er over the mtima at 
such spots, and thus help to prevent extravasation of blood Tlie 
e^ential lesion in purpura appears to be a tcmpomiy alteration in the 
permeability of the capiUarj endotlielium This may be due to toxins 
oF to proteins to nhich the patient is sensitive, but this is uncertain 
As long as tlic capillary ^dothchum ts normal extravasation of blood 
does not occur, even with v cry low platelet counts In senile pi^ura 
and in cortico steroid p urpura ther e is degeneration of collagen which 
probably leads to rupture of minute v enules oj^the Tliere 

is also an impairment of~inlIammatory reaction The coagulation 
time of the blood is normal m purp ura, although the dotjrctracU 
slowly , the bleeding time w mudi prolonged in pnmary purpuras when 
the platelet count is low After ^lenectomy the platelet count rises 
vciy rapjdJj, due partly to an increased output from the marrow and 
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partly to lack of destruction by the spleen, but it may return to its 
original low level although the patient is relieved of his symptoms 

Purpura Hamorrhagica 

(il/orius Maculosus of Werlhof Essential Tkrombopenia Purpura 
Thrombopenta Thrombocytohjtie Purpura Primary Hypersplenism 
Thromhocytopentc Purpura ) 

Definibon A disease characterised by haemorrhages into the skm, 
mucous membranes and internal organs, with a low platelet count 
Etiology Two types are described l'' ^iopath io g ^econdar y 
to drugs such a^S^dorrn^id,, iodides, gold. arsSiIc quinine, etc. and to 
infections, especially pneumococcal and meningococcJ ^ 

Pathogenesis There appear to be two vaneties of the idiopithic 
type In one, which is niore_ffonunon, the spleenjs p nmanly at fau lt, 
the platelets being sequestrated in the organ to an abnormal degree— 
hypersequestration — or there is also increased destruction of platelets 
by clasmocytes The bone marrow shoirs an increased number of 
megakaryo<^es In the secon d vanety there is a th rombocyto p enic 
facto r m the plasm a The secondary vanety, due to dni^ and infection, 
results firom bone marrow damage reducing the production of platelets 
In Sedormid sensitivity an antib^y is found which causes agglutination 
and lysis of platelets 

Cbnleal Findings The disease may show itself m an acute or 
chronic form The patient ts often about the age of pubert>, but the 
purpura may occur at any age and is more frequent m women The 
onset IS often sudden with a hirmorrbage from the nose, stomach, 
kidneys or ute rus. Careful enquiry must be"niade”to exclude drug 
sensitivity, especially that due to Sedomud 

On Examtnaiion Purpuric spots and ecchymo se s may be found on 
the body., the gums m ay bleed but are not spongy’’ as m scurvy The 
spleen is enla rged in a bout one ^hird of the ^es The temp erature 
IS often rais^ The blood ~Thg ^telets are^ually much reduced 
and may disappear altogether, although the imtial symptoms may 
appear with a platelet count of 100 000 per c mm The coagulation 
tim^and prothrombin _time are normal The bleedin g tune may b e 
pfolont^ ed t o several hours The retraction of clot in shed blood is 
poor"” There is usually~a hy pochromic aniemia and the reticulocytes 
may be mcreased up to 10% ~j)r niore~~^ few nucleated red cells may 
be seen Th'er^ ma^be a leucocytosis or a leucopema wit h re lative 
lymphocytosis Sternal puncture di[ferentiates~between the idiopathic 
type "due to h yper^l^ism an d the second ar y type resulting from 
hypopIaSa of twne mar row . It also excludes an acute leukfemic 
m^tration of the bone marrow 

Differential Diagnosis H Htem ophiliA can usually be excluded on 
clmical grounds The platelet count and bleeding time are normal and 
th^rn 7 <gilfttiQ n time is ^ delated Hereditary purpura tucmoirhapica 
ftonstitutional h$mogenia) is a disease resembling purpura hamor- 
rhagica chnically but dillermg m its tendency to hereditary trans 
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mission, its preference for the female sex, and the often fatal results of 
splenectomy In only about 50% of cases is tlie platelet count low. In 
s cun^ the hiemorrhages are usually m deeper tissues, such as tlie thigRsT 
the gums are spongj , and there is a history of avitaminosis In acute 
ly leukicmia, the climcal picture may closely resemble that of the hajmor 
rhogic diathesis Tlie blood count usually servos to d i fTerentiatc , but 
there may be a leucopema v.ith relative lymphocytosis in acute leui^armia 
Tlie capillar y resistance test of Ilcssjnay be of v alue m a doubt ful ca se 
A cii^e*" IS marked out on tfic forearm, an inch (2 5 cm ) m diameter, 
wth its upper margin 2jnchK {S cm ) below the bend of elbow The 
upper arm is compressed i\ith the armlet of a sphvgmomanometer, the 
pressure being mauitaincdTor 15 minutes mid way between the systolic 
a mi diastolic readings The cuff is then reraosed, and 5 minutes htejr 
the number of htemo ^ngic spots which have appeared within the circle 
is counted An_ything above 20 is abnormal and indicates increased 
Mpilkry_fragih^ Some cases diagnosed as essential throrabopenia 
pro\e to be congenital nasal telangiectases 

Course and Coropllcatians. Tlie course may be rapidly' fatal, or 
more prolonged with intermissions, or definitely chronic, with recurrent 
haunorrhages and purpura for several years In many cases death isdue 
to subdural hamiorrhagc Cerebral or cerebrospinal breroorrbage may 
occur as a complication. 

Prognosis This is always very grave in acute cases Chronic cases 
are more benign and there is a tendency to spontaneous impro\cmcnt. 

Treatment ^plcnectomyjs indicated when it has been demonstrated 
Jhat_the spicenjs pnmarily^at fault This must be preceded by a senes 
of blood transfusions Relapses occasionally occur, these arc either due 
to accessory splenic tissue in the body at some other site, or to a 
thrombocytopenic plasma factor Eicing present t C ortisone i n_dosc5 of 
200 to 800 mg daily or predni solone. 'tO_tO-6Q-i n^ dnily~ may Pro duce 
rcn^ssions lastincror several months, and is worth a tnol before splcnec- 
tomyTs“advis^ liT secondary cases also treatment should be directed 
to the primary cause If due to gold or arsenic dimcrcaprol (Dntish 
Anti Lewisi te BAL ) s^uld'Be^ven. It is put up as a 5%ToIution of 
dimercapro] in arachnTs oil containing 1 % v/v of benzy 1 benzoate. Eadi 
2. ml. 

intramuscularly four times dunng the first 24 hours at four hourly 
intervals On the second to fourth days 100 mg mormng and eieiung, 
and on the fifth and sixth days 100 mg daily 

Purpura Simplex 

Clinical Findmgs This disease was \ery common 20 or 00 years 
ago, but IS now rarely seen It is considered to be an allergic manifesta- 
tion The patient is usually a child or young adult, who gives a 
history _of slight malaise, with pc^ps headaches, fleeting pains in^he 
joints o^diarrlioai. The patient complains of lassitude with pains in 
the shoulders and legs. 

On Examinaiton t Smal]_purpunc sp ots are seen chiefly on the 
extensor surface of the_legs The trunk,_arms and rarely the face 
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may_be_involv^. Tbe sp ots come out m cr ops and the tempera 
ture may be shgMly raised Hsemoirhages dcT not occur fromihe 
mucous membranes. "ThTblood The plat^ts are_umallv normal 
The coagulation time i s norm al The bleedin g tune is no rmal 

Course and Complications 5 or 6 weeks may elapse before the 
spots finally disappear. Kecurrences are often noted 

Prognosis This is good 

Treatment The patient should be m bed until the purpura 
disappears Treat ment is sym pt^atiS 

Schonlein’s Purpura 

{Anaphylactoid Purpura AUergie Purpwa Purpura Hheumaiica . 

Pehosts Rhcumaitea) 

Etiology The c^^is unknor^ There is no evidence that 
Schfinlem’s purpura is a rheumatic infection. It may be due to 
sensitivity to proteins or to a streptoco ccal infection 

Pathology. At _some sites _jn the body—tbe^capiUarie s allo w 
tjansudation of plasma and at others diapedesis of red cells occurs 

CDS caTtin flings The palienCls often a > oung odinfmala There 
may b e feve r and sore t hroat at the o nset, with pam m_ ggiou s muscles 
and joints Swelhng of jomts may als^e noted 

On Examxnaiion The temperature may be raise d to about 100 ^ F, 
(87 8° C ) for the first few da>'s of tbe illness The a ffected jomts, ^ch as 
the knees or ankles, are shghtly s roUen and tender, but the skin is 
not discoloured The skm Tbe cutaneous ch^^_include purpunc 
spots, usually on tbe extensor surfacesof the legs, and urticarial wheals 
Angio-neurotic swellings rosy ap pear in tbe le gs, fe etr'ra ce~o~fli5hds. 
The blood Usually the ~plate!ets are not dtmi nish'Sl, aiad thVble^ing 
and coagulation tunes are no rmal. 

Different]a!~Diagnosis^ The fever, sore throat and joint pains are 
suggests e of acute rheumatism, and tlie hjcmatuxia of acute nephritis 
The purpuric spots and urticarial swellings are diagnostic, and there is 
no response to salicylates 

Course and Complications. The course may be prolonged for 
several weeks and relapses occur In some cases there are intestinal 
symptoms characteristic of Henoch's purpura, TTbe urine may contain 
albumin and blood 

Treatment. The pa taent must be ke pt m bed Antihistamine 
drugs, such as Benadryl 50 m g cap sule t.i d , or ^ephorm 25 mg 
tab t .1 d , may be given Salicylates do not relieve the joint pains 
In cases as sociated with n ut ntional defi ciency vitamm P shou ld be 
administer^ m the form of Hespe riduTt^ , 150 mg^fouMfmes a^a r« 
Later, any septic focus m_the mouth or elsewhere sho uld rcca ve treat- 
ment 

Henoch’s Purpura 

Defimbon This is a more severe form of ScbOnlem’s purpura, 
characterised by abdominal crises due to an exudation of pla sms o r 
blood into the wall"orthFmt5tm^ 
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Clinical Findings The patient may be an infant or adult, who is 
seiz ed with severe abdominal pai n, vomi ting, diarrbc ca or c onstipation. 
ancTat ti mes pain s in the jointo 

On Bxaminnlion The nbdomen_is rigid during the attack There 
may be no n iirpura,_or_careful search may_.revcal the,presencfi oto-few 
spots U rticaria and swelling of the jomts may also be present The 
blood The platelets are usually norm^ and there is no change in the 
bleeding or coagulation times Blood and mucus may be passed per 
rectum, and the temperature is raised 

Differential Diagnosis The disease is liable to be mistaken for an 
intussusception in an infant or foi^a mescntenc_tIirombosis or other 
variety of abdominal emergenej in an adult A very careful search 
should be made for purpuric spots, before any operation is performed 

Course and Complications An attadw usually passes oft m a day 
or 80 Compbcations include hsmatuna, intussusception and cerebral 
heemorrhage Relapses are prone to occur 

Prognosis This is always senous 

Treatment The patient nmst be kept in bed, and an lecbag appli^ 
locally to the abdomen to relieve pam If this is not successful, tnc 
^orof et moiphin co (BPC)6tol0m (OatoOCml) may be^ive^ 
to an adult and repeated if necessary Anbhistamine drugs, cortieoster” 
mds and v itomm P ore worthy oHnal 

Purpura Fulmlsans 

A hyperacute variety of purpura which causes death m 1 to 5 daj-s 
It has been described following scarlet fever Infants are chiefly affected, 
the temperature is raised, and large subcutaneous ecchymoses are seen 
The blood shows an amemia with a normal number of platelets The 
Waterhouse Fridenchsen syndrome due to meningococcal septictcmia is 
a closely allied condition 

The Secondary Purpuras 

The conditions with which purpura may be associated have been 
enumerated on p 548 

Hemophilia 

Definition A familial disease charactensed by a tendency to bleed 
severely from trivial injunes 

Etiology IlKmopluIia is due to a '‘failure or delay in blood 
thromboplastin formation caused by absence or deficiency in the blood 
of antilurmophihc globulin ’ It occurs m males, but is transmitted by 
females ns a Mcndchnn sex linked recessive trait (Noise’s law) ^Vhen 
a hiBmophihac man and a normal woman marr}, the male offspnng 
will be normal, but the females will carry the lucmophihc trait If such 
a female carrier marries a normal man, the clianccs are about equal 
whether their sons arc lismophihacs or their daughters earners of the 
trait If, howc\ cr a luemophihae marries a female earner of the trait 
the daughters may be true Iiaanophtliacs 

ainical Findings The history frequently suggests the presence of 
" bleeders” in other male memlxirs of the family, and the\ can often 
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be traced back for more than one generation The peculianty is often 
noted during the second year of life, a tnvial injury causing excessive 
bruismg or bleeding if the skin is abraded or cut Extraction of a tooth 
may gi\ e nse to serious bleeding 

On Examination Ecchymoses may be seen under the skin or a 
hsematoma felt A joint may be distended with blood, especmUj the 
knee or elbow The affected joint is painful and the skin over it red 
The temperature then is usually raised to about 100* F (37 8* C.) 
■Muscular hsEmorrhages may cause pain by nerve pressure Vitreous, 
retmal and orbital hiemorrhages have occasionallj been recorded A 
large cj-stic hasmatoma may result from subperiosteal hemorrhages, 
usuallj m connection with the femur The blood There may be a 
hffimorrhagic anaemia The platelets are not deficient The bleeding 
time IS normal or shghtly prolonged, a pnck not causing prolonged 
bleeding as does a scratch, as the minute wound of the pnck is sealed 
by a mass of platelets It is therefore quite safe to perform a lem 
puncture The coagulation time is prolong^ to 5 to 8 times the normal, 
but it may revert to nearly normal between the attacks The blood 
of a normal person contains antibiemophihc globulin, and, when 
added to the blood of a fuemophthc patient, shortens its clotting time 
This IS used os a test, the blood of a suspected bxemophiliac is added 
to that of a known hsmophiiiac and the shortening of the clotting tune 
15 compared with that obtained with nonnal blood. During the active 
stages of the disease the bone marrow may show an increase in megs* 
kai^cytes and megakaryoblasts 

Differential Diagnosis Hsmophilia must be distinguished from 
simple obstmate bleedmg such as may occur after a dental extraction 
This may affect either sex and there is no historv of hemophilia In 
purpura haemorrhagica the prolonged bleeding time and thrombopenia 
are characteristic In jiseudahcemophiUa (von Willebrand s disease) there 
IS a prolonged bleedmg time, due to a defect m capillary structure and 
a deficiency of antihiemophihc globulm Severe bleedmg is hable to 
occur from wounds, from the nose, from the gastro-intestinal and 
female gemtal tracts Thrombasihmia is characterised by a tendency to 
purpura and hemorrhages The bleedmg tune and platelet count are 
iJSXTiisi, buf clot JTixariJon js defective Ftbropana is a rare disease, 
m which the blood contams no fibrmogen and so will not clot. In the 
hiemorrhagic diseases of the newborn the bleedmg occurs durmg the 
first few days of life, usually with mekeno 

Course and Complications. There is a tendency for the condition 
to improve with the passage of years Joints which have been affected 
with a hsmorrbage may become ankylosed by fibrous tissue. 

Prognosis This is always very grave, many limmophiliacs failing 
to survive to adult age 

Treatment. The patient roust be protected from all varieties ^ 
external trauma A small local lucmorrhage may be sometimes arrested 
by the application of liq adrenalm hydrochlor on cotton wool, or by 
normal human blood apphed on wool after removal of the clots from 
the wound If this fails a stenie 1 m 10.000 solution of ftussell s » iper 



CHRISTMAS DISEASE 555 

venom (Stypven or Rusven) should be applied on gauze Sfajor surgery 
should be avoided in all cases of haimophiha unless it is absolutely 
essential, owing to the high mortality rate In all operations, including 
dental extractions, a plasma transfusion of 1 to 2 litres of fresh plasma, 
obtained from a smtable donor, should be gi%en immediately before 
hand A second transfusion may be required after a minor operation 
After a more severe operation daily tmnsfusions of 500 to 1,500 ml 
ma> be required for 2 weeks, as the wound is slow to heal Altemativclj , 
fresh frozen plasma, stored at — 20* C , may be used Such plasma 
keeps, when frozen sohd, for at least a month A Cbnnogen fraction 
contammg antihicmophibc globulm is obtamable from the Lister 
Institute, London, which is stable at room temperature for seieral 
months It contains about 5 times os much antih'cmophihc globulin os 
does normal plasma Tlie average dose is 200 ml The Cohn plasma 
fraction 1 contains fibrinogen and antihicroophihc globulin, but is said 
not to be so reUable Hamarthrosis is treated b> delating the joint 
and applying bandages wTung out m teed water In some cases it is 
necessary to aspirate tlie jomt Tooth sockets should not be plugged 
or sutured 

Christmas Disease 

This disease, named after a patient who sulfcred from it, resembles 
hocmophiUa in clinical and laboratory findings In 1052 it was shown 
that m certain patients suCfcrmg from hrcmophilia, antilucmophilic 
globulin IS present in the plasma The prolonged clotting is due m 
these cases to a lack of another factor necessary to the formation of 
thromboplastin This so called Chnstnias factor is stable, so that 
transfusions with stored blood are effective in its treatment 

Hceraorrhagic Thrombocythmmla 

This IS a rare condition, characterised by a great increase of mega 
karjxcytcs and platelets m the bone marrow, and by a blood platelet 
count of 3 millions or more Tlirombosis of the larger veins of the legs 
and of the mesenteric vessels is liable to occur, also subcutaneous 
hcematomata Treatment with radioactive phosphorus has been 
effective m some cases 

Htemorrbaglc Disease of the Newborn 
{MeUvna Ne<maiorum) 

Definition Spontaneous hemorrhages in newborn infants They 
arc often premature 

Etiology The cause is hypopTolhrombmrenua due to Mtafnm K 
deficiency developing a few days after birth and ccnsuig usuiHj after 
the eighth day 

Clinical Findings During the first 4 to 10 day s of life harmoirhages 
occur from the umbilicus stomach or the intestines There niav also be 
eccliymoses or bleeding from the urinary tract or vagina The infant 
appears fretful, does not take its feeds well, and may be jaundiced 
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The blood The platelets are not diminished The coagulation tune 
and bleeding time are prolonged There is hypoprothrombmtcmia 
Differential Diagnosis Hemophilia does not often manifest itself 
at such an early age locahsed haunorrhages may be due to trauma 
such as a cephalhiematoma In erythroblastosis fcetalis ’Winckcl s 
disease and Buhls disease jaundice is seen Syphilis and umbilical 
sepsis may give nse to similar s^miptoms 

Prognosis The outlook is grave if the patient fails to respond to 
adequate treatment 

Treatment Prophylactic The mother is given tab acetomenapb 
thone, 5 mg tab 5 tabs 12 to 4 hours before the babj is bom and the 
baby is given 5 mg by mouth on the first day of its life 

Curaiive The baby is given an intramuscular or intravenous 
injection of 1 mg m 1 ml of menaphthone every 0 to 12 hours until the 
bleeding stops In severe cases a blood transfusion of CO ml of Rhesus 
negative blood should be mjected intravenously and repeated the next 
day The injection may be made mto the superior sagittal sinus 
Intramuscular mjections of blood do not appear to raise the prothrombm 
content of the infant's blood 

Electrophoretic study of the serum proteins has shown that in some 
people the gamma globulin component is absent or only present in very 
wmall quantities It is not decided whether this condition is congenital 
or acquired The importance lies in the fact that such subjects are very 
hable to recumng infections These include pjtiderma purulent 
conjunctivitis, otitis media, purulent sinusitis pneumonia meningitis 
and purulent arthritis It appears that the immune bodies are contained 
m the gamma globulm, and the victims of this condition are unable to 
produce antibodies to vanous antigens In some cases monthly 
parenteral mjection of gamma globulm will keep the patient free from 
infection 



CHAPTER Vni 
THE INFECTIOUS FEVEJtb 

Introductory Certain terms med in descnbmg the infectious fe% ers 
ivill be defined — Incubation period The time between infection and 
the first development of symptoms Prodromal penod The time be- 
tween tlic end of the incubation penod and the appearance of the specific 
rosh Exanthem The cutaneous eruption Enanthem Eruptions on 
mucous membranes, such as Koplik's spots in measles Quarantine'^ 
penod The maximum time during wluch a person who has been in 
contact witli the infection may develop the disease It is usually 1 to 2 
dajs longer than the maximum incubation period. Isolation penod 
The time the patient must be isolated Fomites (femes = tinder) 
Articles with which a patient, sufTenng from an infecbous feacr, has 
been in contact, and whicli convey the infection to another person 
Notifiable Diseases The following diseases are compulsorily 
notifiable , it will be seen that other diseases than the infectious fevers 
are included • Small pox, cholera, diphtheria, membranous croup, 
measles, whooping cough, scarlet fever, antiirax (m parts of England 
and m N Ireland), hepatitis or infective jaundice (m ports of England), 
erysipelas, typhus, the enteric group of fevers, relapsing fever, pueiperal 
pyrexia, plague, ccrebrospmol fever, pobomychtis and poboencephalitis, 
encephalitis, tuberculosis, ophthahiua neonatorum, dysentery, malaria, 
acute primary pneumomo, acute inHucnzol pneumonia and leprosy 
In certom districts the local authority may make other diseases 
notifiable from tunc to tune, such as chicken pox when there is as out- 
break of small pox. 

Immumsabon of Infants and Children 
Immunisation has done much to reduce tlie incidence of mfectious 
diseases The following programme may be followed '-—Age 3 months 
First injection of 1 ml of alum containing triple antigen, diphtheria, 
pertussis and tetanus (DFf) Age 8 months Second injection of DPT 
dge 4 monVis Tliird mjection of DPT, ^ Ige 5 months Small pox 
vaccination '' Age 7 months First pohomyehtis vacanation^’ifgc 8 
nonths Second pohomyehtis vaccmation Age 15 months Third polio 
mychtis \ accmation (A fourth injection will probably be required later) 
til school entry Diphtliena and tetanus vaccination Age 7 to 0 years 
Diphthena and tetanus vaccination. Small pox re\ acanation Age 10 
'.0 15 years BCG vaccination if not done previously, or if JIantoux 
negati\e 

If a baby is m contact with an open case of tuberculosis BCG 
racanatiou may be given la the arm at the end of the first month Tiie 
ixm in which the mjcction is made must not be used for other injections 
for SIX montlis 
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TUE INFECTIOUS FEJ^EES 
Measles 

{Morbilh Rubeola {On the Conhnent Rubeola w tmonumoue vtlh 
Rubella ) ) 

Definition An acute infectious disease, characterised by_early 
catarrh and fever and followed by a typicaLrash “ 

Etiology The cause^a virus which affects man and monkej’s The 
disease is spread by direct contact probably tlirough droplet infection 
on sneezing or coughing fTis veiy mfcclioiis during the earl^ catarrhal 
stage, before the appearance of the rash Predtejjastng causes 1 Age 
The maximum incidence is between 8 months and 5 years 2 Absence 
of a previous attack Second attacks of genuine measles are very rare 
8 Season Epidemics occur in the winter and spring and are more 
virulent and extensive in alternate years 4 Sex climate and race play 
no part 

Pathology Multinucleate gi ant ce lls, apparently characteristic of 
measles may be found in tonsillar or app^dicular tissue removed by 
operation during the prodromal period of the disease There are no 
special post mortem changes Death is usually_due to complications, 
especially bronchopneumonia *' 

In^bati^^eriod. 7 to 14 days usually 10 to ll days 
Clinical Findings The patient is usually a child A few hours 
after exposure to infection he may. develop symptoms of measles and 
even a transi^t morbilliform rash Thisis c alT^~tHf ♦^TU n'^Tof 
mfec' tron ’ It disappears in a day or so a nd "Rie measles may then 
H'evelop after the usuaTmcubatlon pwiod The onset is with catarrh of 
the eyes photophobia, sneezing nasal discharg^ajid malaise A coug h, 
laryngitis or diarrhoea may also be noted A prodromal rash someti mes 
occi^jyhich may be scarlatmiform or morbiuTrorra in character 

On Examinaiton On the first day the patient appears Ilushetl the 
conjiinctiv® are injected the temperature is raised to 09” or 100* F 
(37 2® or 37 8® C ) or over A characteristic enanthem is found, KopH s 
spots being seen m over 90% of cases They are small, bluish white 
slightly raised spjits fd ii e to n ecrosed epithelium ) on a bright red bast^ 
about the size of a pin s head seen inside "tliF cheeks opp osite t he 
premolar teeth The areol* are often confluent and the spots may spread 
ov^r the mucous membrane of the cheeks and lips The tem perature 
often falls to or below norm al on th e serond or third day (remission of 
merles), ahdffses again oh the evCTingof the day H^ore which the rash 
appears (third day) to 102* (38 or over, and contmuH to nse 

until the rash is well out In an uncomplicated case the temperature falls 
graduallv to normal during the nexl'^SThours os the rash fa^ (see 
Fig 49) buMhe rash and fever may last for 4 or S days Kophk s spots 
usually fade wnth the appearance of the e xanth em 

The rash is first see n on^ lhe forehead n car^tl^ hair and beliindjhe 
cars It Tpr Wds Usuall y withi n 24 hou ra~to th e face, ne efTanu £runk, 
an d to th e hmhs, hands a nd fee t, locluB inj^tt e palm s and ~solcs (w 
Fig 50) The rash at fir st macu lar, rapidly^forms papules of aTTull rM 
colour V arying in size from about 2 to 6 mm with an irregular, blotch} 
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appearance The papules tend to coal esce and fpr m cresc entic areas 
whose colour fad es on . pr^ure. the ^mter^ ening sk)n bemg tv lute 
Conllucnce may lead to areas of diffuse erythema especially on the 
back and very rarely sm'xll vesicles may form on the spots The rash 
begins to disnpjicar in iWinvs in the ^ler of j ts appMnnee^ beto/ning 

brovmish jxnd leaving some s tainin g winch may pers ist fo r 1 to Gjiyecks 
This IS followed bj a branny desquamation m many cases The rash may 
beilightanci abortive, and theskiiTiioftcn moist and itching The tongue 
IS usually covered with a whitish yellow fur The blood There is often 
l^cocvtosis during the invasion period followed by leucopenia with 
a rel ative increase in the large lymphocytes The iinne febrile 
i^unimuna is frequently found There is frequently some bronchitis 
Varieties In some cascs^ rash follows the typical eaiTy sy Iriptoms 
Petechia l haemorrhages may occTir in the spots. Toxiemia may be very 
severe or siilf icativ c symptoms appear early in the disease 
Differential Diagnosis During the 
invasion period the disease may be 
mistaken for a cold influenza, laryn 
gea! diphtheria bronchitis or enteritis 
Tlie ag e of th e patient, liist ory of 
exposure to infection and above all, 
the presence of Koptik^ spote are of 
value in making a diagnosis. The 
. rash may be mistaken for that of 
\ ruhella , the prodromal rash of smalt 
pox OP seiplet fev tr, syTilulitic roseola, 
a scrum rash septic rash mtestinol 
rash post vaccinal eruption, drug 
rashes or for that of tyTibus fever 
Coune and Complications The 
tyqjical course has been described 
above, but this may be seriously 
modified by complications. The most 
important of these are Bronchitis, 
bro nchopneumonia larynglti5,__1oryii« Tt.vp»KATUBe Chart 

peal uhenition pl^nsy, eropyemn is Meisles 

d/pbthena enJirge/nent of ccnjcnl 

lympl^odes^ blepharitis comeil ulceration, pmophth-ilmitis, herpes 
ficiahs otitis media cancrum ons and noma piidendi Convulsions are 
not uncommon, enccplialitis myelitis, cerebellar syndromes toxic 
psychoses ostcomy ehtis and nephritis arc rare Nervous complications 
are most likely to occur between the third and fifth days of the 
exanthem, or the eighteenth and twentieth days of convalescence 
Enlentis ranks_nex t to b ronchopneumoni a os the most senous com 
plication It may occur during the prodromal stage in the eruptive 
perimf or after the rash has fad^ Bronchial lymph node or 
pulmonary tulicrculosis or general enlargement of lymph nodes may 
dev clop as sequclo Relapses are extremely rare 

Prognosis Tins is very good apart from complications Jlraslcs is 
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INFECTIOUS PEVEES 

now a milder disease than tt wm fny^»T■^,r rru , . , . 

iL-s: ?;“• ' • 

he age of 5 years An attack of raeasles may be presented by the 
intramuscular injection, within 6 days of 
exposure to infection, of gamma globulin, 
prepared from convalesccntmeasles j^asma 
^ ) 5^ and an attack may be attenua ted it th e 

gamma gloBuhn IS injected after the sixth 
day, but before the d iseare appears 5iie 
/ dose IS 250 mg in 8_ml gtenle water for a 
^ cluI3 under the age of 1 year Between 1 

I r a^lTjears th'Tdose is 500 mg (6 ml } to“ 

\ \ prevent^nd230mg toatlenuafeTanS'over 

\\ I 8 y ears 750 mg (9 ml ) to pte\ ent, and 
1 \ I 250 mg to attenuate Injection of human 

I serum carries the nsk of homologous serum 

f Jaundice CoovaJcsc^ntjnensIes senim mav 

be inj ected iptramu scularl y in dose ^of 5 ml 
Ibr a child up to 5 years, and 10 ml ove r_g 
/ years In anjT case the passive immunity 

' ^ ^ylasts for about 8 weeks Q^arantina 

\ penod This is 8 weeks for contacts They 

\ / heed not be kept from school for the first 

\ I treck, but should be isolated from all 

I \ children under the age of 5 years, and sub- 

(, J aequently should be examined daily for 

^ early signs such as catarrh, fe^er, Kophk's 

® prodromal rash. Isolation 
n«h .prrad. This IS 2 TOUtom the appearance 

back and froot, arms legs O^he rash 

palms and soles tor 24 to 36 Curotipc The patient must be put t o 

Wd snmjd,ajely. and kept ther^or 2 to 8 
mg and branny desguamatioo. days after the temperature is normal The 
The cro^ indicate the usual temperature of the room shouWbe mam 
eite of the first appearance of . , o vi. 4. nee r' /ik s® 

the rash tamed day and night at 60 to 05 J tl5 5 

to 18 3® C ), adequate ventilation roust be 
ensured, and if there is any brondutis the atmosphere should be 
moistened with a steam kettle The bed should not face the light 


owing to the photophobia 

If there is high fever or much imtation, the skin should be tepid 
sponged once or twice a day If the rash does not come out well, a 
h_ot sponge and hot bottles should be apphed The ejes should^ 
bathed with warm boracic lotion 2 or 8 times daily and vaseline put on 

thehds A drop of ^jmia^uble^ 10% may be mstiUed info the cj cs 
everj 4 hours The inside of t he mouth should _be_el£^edbc^ 
and after meals m th cotton woo l dipjicd in ‘ "i- 
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8 times with wate r The patient should be encouraged to blow hts 
nose from time to time For otitis media penicillin should be dropped 
into the enr evorj 4 hours, using I OOP uni ts to 1 ml distilled water 
Sulphadimidine should also be given by mouth m doswaccording to the 
patient’s age, and penicillin, 800,000 units of a proca me prepar a 
tion, injected intramuscularly everj 12 hours Convalescent serum 
treatment is probably of no value after the onset of the disease 
Encephfdomj eldis is treat ed b y lumbar puncture to relieve pressure, 
and by the intravenous injection of 20 m l of serum from a patient 
convalescent from measles encepKalitis In order to prevent orTower 
the incidence of bronchopneumonia and otitis media, sulphadimidine 
may be given for 5 days in doses varying witli the age of tlie patient, 
eg 1 G 1 1 d for a child of 5 years or penicillin may be injected mtra 
muscularly 

No rigorous disinfection of the room is necessary after measles 
Sheets, etc , should be boiled and the mattress aired for a couple of 
days The patient shoiitd have a bath and the hmr washed before 
mixing with others The most important complication is broncho 
pneumonia, for the treatment of which see p 159 

German Measles ^ 

(Rubelia RfUln) 

DeSnltloa An acute infectious disease cbaractensed by fever, 
enlargement of lymph nodes and a typical rash 

Etiology The cause is believed to be a vmis Kubella is spread by 
direct contact, probably by droplet infection from the naso-phorynx. 
Predisposing causes 1 Age Children and young adults 2 Season 
The greatest number of cases develop m the first half of the year 
8 Absence of a previous attack Second attacks are very rare 

Pathology There is no morbid anatomy, for death practically 
never occurs 

Incubation Period ^5 to 2l days usually 17 to 18 days 
ainfcal Findings The patient is usually a child or young adult. 
Often the first symptom noticed is the rash although there may be 
headache, malaise sore throat and nasafeatarrh for a day or so earlier, 
tTf sTfiiKiua- iw v*A\r iavil tfsf iVitwil, ilawAff .wyvl' .vwW .4.v 

acute onset with a rigor, stilT neck and occipital headache may occur 
On Examination During the invasion stage the temperature is 
usually raised to 99*’ or 1 00® F (37 2® or 37 8* C ) tlie eyes are sonicwlint 
pmk, and enlarged lymph nodes are felt at the back of the neck There 
arc no prodromal mslies Therash appears usually on tlie second or third 
day, first on the forehead and behind the cars then the face, trunk 
and limbs are involved (see Fig 51) The rash consists of small 
macules and papules nearly circular and about I to 4 mm m diameter 
The colour is pmk or light red The rash disappears from the face 
in 12 to 24 hours and there is no staining but slight desquamation 
may occur fhc rash is more confluent on the trunk and may be 
almost scarlatiniform , on the extremities it u more morbilliform, 
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Irregularly blotchy m character, and frec|„cntly .nrolves the palm, 
and soles It usually fades completely in 00 hours The temperature 
falls by remissions and reaches nornial on the second or third dav 
after the appearance of the rash There ma^ be verj shcht or no 
pyrexia (see Fis 52) The lj*mph nodes The following g^ups^cspc^Llly 
ore enlarged Suboccipibil posterior cemcal those nt the anMe of the 
jaw, the mastoid axillary, and ingmnal lymph nodes Suppurahon does 



Fio 51 Diaoham or Rash iv Geiiuan SIeaslzs 
Rash spreads mp dly to face neck trunk and Ilint>9 Leiis are ksi 
affected than arms The rash u«unlly fiuJes in 1A hours and lenves no 
stain I g The crosses ind cate the usuM s (e of tl e first appearance of the 
rash. The block circles (nd cate lyinph nOiJes. 

noioccur Tbecon}uncti\sen]a} beshghtJi inJlimcd and the spleen jiist 
palpable The blood LjTnphoeytosis is usuallj present before the msh 
comes out, liter there is leueopema The unne is usunllj normal 

Differential Diagnosis On the second day of the rash there may be 
difilculty m distinguishing the disease from scarlet fever owing to 
the rash having faded from the face, leaving a arcum-oml pallor, 
and being confluent on tl e trunk The chief points indicntiv c of rubella 
are The enla rged l>mph nodes especiallv bcl ind the neck and in Ihe 
axillT thc al se nce ^ throa t signs thcsligl tdeg rec of p vrcxii. the slight 
constitutional disturbance and later the absence of pTn’hole peeling 
Diagnosis from measles maj also be difflcult, but the al«cnre of iivere 
corvza and Koplik s spots during the invasion period of rubella, an 1 its 
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charoetrristjc rash and enlarged lymph nodes sen e to di/Terenliate'jt A 
morbilliform rash may occur m glandular fever, but the blood examina 
tion usually dd/erentialcs Drug, enema and toxic rashes may also 
simulate rubella, but arc usually differentiated 
by the history and absence of typical clinical 
findings 

Course and Complfcabons The course is 
as described abo\e The patient is generally 
quite well m a week and there are usually no 
complications, although bronchitis, stomatitis 
and severe muscular pams sometimes occur 
Encephalitis is a very rare complication In 
10% to 50% of cases of rubella occurring 
during the first 8 to 4 months of pregnancy the 
child IS born vith a congenital defect, such 
as cataract, acyanotie heart disease, deaf* 
mutism microcephaly or mental retardation 
Prognosis This is good 
Treatment Prophylactic Gamma globulin, 
prepared from convalescent German measles 
plasma should be injected m doses similar to 
those for meades (see p SCO) into women con* 
tacts in the first 4 months of pregnancy Quoraniine period for sus* 
ceptible contarts is 21 days JgolaUon period The patient should be 
isolated for 7 days from the appearance of the rash 

Curative, The patient should be put to bed and kept there for 2 day s 
after the rash has disappeared No special treatment is required beyond 
that applicable to o mild degree of pyrexia Disinfection of the patient 
and the room is as for measles 

Scarlet Fever > / b 

Definition An acute infective disease characterised by fever, sore 
throat, a typical rosh^atid subsequent desquamation. 

Etiology The disease is caused by group A hicmolytic streptococci 
cr sicnpie streptococcal tiTfcct/cm occurs ets th-c 
result of invasion with a lucmolylic streptococcus depends upon the 
amount of crythrogcnic toxin produced by the streptococcus and on 
the specific resistance of the host to tliat toxin The erythrogemc 
toxin IS responsible for the rosli, congcsterl fauces and tongue 
Infection is spread either by direct contact, probably by droplets or 
indirectly by fomitcs such as clothes, toys and books, by milk, feeding 
utensils by attendants on patients and by earners The desquamated 
papules are not infcctue Predieposmg causes 1 Age Tlie majority 
of cases occur between the ages of 5 and 10, young adults also are oRcn 
affectcil 70% of infants, according to the Dick test, are susceptible 
between the ages of 1 and 2, but only 18% of adults after the age of 
20 2 Season Epidemics lend to occur in Janmn, few cases are 

seen m the summer 3 Climate The disease occurs chiefly in the 
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temperate zones 4 Absence of a previous attack Second attacks 
may, however, occur 5 Convalescence from diphtheria 

Pathology There is engorgement of the fauces, dilatation of the 
cutaneous capiUanes, and mflammatioQ of cereal lymph nodes In 
flammation may be found m the pencarAum, endocardium and joints 
of the fingers and wnsts In rapidl^atal cases the patient dies from 
toxemia In other cases death may be due to compheatjons 
Incubation Period 1 to 8_^ys^tmially 2 to 8 davs 
Clinical Fmdings At the present time sra^et fever is comparatively 
uncommon m Great Bntam The patient is usually a young child who 
IS suddenly taken ill with headache, sore throat and vomiting 

On Examination The child has a bnghtiv flushed face and a pale 
zone around the mouth (eircum oral pallorp The e ves are b n^t but 
not mjected, the tongue has a thick jellowis^fur, and the tonsils ore 
red, and may show some exudate A tew red spots may be seen on tbe 
soft palate The temperature is raised to about 102® F (88 9® C ), and 
the pulse is frequent, about 130 The rash appears on the second da) , 
first on the neck and upper part of the front of the chest, spreadmg m a 
few hours to the trunk and limbs It is especiallj well marked m the 
axilla; , groins, flexures of the elbows and faces and inner side of the 
thighs Tbe backs of the hands and feet and to a lesser degree the palms 
and soles are mvolved, buf except for th^flu^, tbe face js_not usually 
affected (see Fig 53) The rash consists of small bright red points on 
a red base (punctate er)*thema) tbe whole fading on pressure Tbe sUn 
feeb dry and hot Definite stauuog may be left after tbe rash has faded, 
which usually takes 4 days Small petechue ma) then be seen on the 
flexor aspects of the elbows and knees 

Desquamation begins about the fourth day, fir8t_on tfa face, whtre 
it IS very fine and causes the “ powder and rouge ” appearance About 
the seventh daj it is seen on the side of the neck, bclowjhe cla^cles and 
above the pubes It is called “ pm bole ” peeling as small holes form 
over the sites of the red points of tbe rash As these enlarge and 
coalesce, flakes are detached In the third and fourth weeks the hands 
and palms peel, the heels bemg affected bst of all The tongue presents 
characteristic changes, on the second day red papiUas show through the 
creamy fur (** white strawberry ’ longue) The tip and edges then 
begm to peel and on the fourth day the ** red strawberrj ” or npe 
raspberry tongue is seen, the whole tongue being bright red with 
prominent papiUm In 80% of cases a throat swab shows hffiinolj'tic 
streptococci Enlarged lymph nodes are present below the angles of the 
jaw, and these may suppmate 

The temperature This rises rapidly at the onset, falling bj Ij sis in 
a mild case on the fourth or fifth day, to reach normal about the eighth 
day or earher (see Fig 54) The blood Leucocytosis and eosinophilw 
are usually present during the pyrexial stage The unne Febrile 
albummuria is often noted 

Vaneiies The rash may be very sbght KapidJy fatal malignant 
cases, hsemorrhagic, or severe septic cases with ulceration and necrosis o 
tbe throat are seldom seen if the disease is adequately treated at the onse 
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Differential Diagnosis. During the invasion period scarlet fever 
must i)C diagnosed from tonsillitis tod diphtheria. A swab should be 
taken from the throat if exudation is present. The rapid onset of tlie 
rash usually senses to establish the diagnosis. The rash must be 
diagnosed from the following t Measles rash, ^bcUa rash, septic rashes, 



Tlie crosses indicate the usual site of the ilirl oppearanee of 
the msh. The black circles indicate lyn\pb nodes. 

enema rash, flannel rash, prodromal rash of small-pox, erj'thcma due 
to inilucnza, drug rashes due to belladonna, salicylates, and quinine. 
The distinguishing characters of llte rashes due to the infectious 
fevers are considered under their separate headings. The following 
test is of value ; 

Dick Tcfi, Two*tenths of amL of the appropriate dilution of the 
scarlet fet'cr strcpfoeoccal toxin ore injected intradermally, and the 
cutaneous reaction compared with that resulting from n similar in- 
jection of the control heated toxin. The test Is positive during the 
firsts days of scarlet fever in about 00% of cases, and becomes negative 
in about 10 days’ time, or later. If the test is negative at the early 
stage, the disease is probably not scarlet fever. 

Course and ComplicaBons. nie course depends on the severity of the 
disease and on prompt ond adequate treatment. During the fourth or 
fifth week of the disease a relapse may occur, which is a repetition of the 
original illness. The most important complications are : Acute ^lom- 
cndoncphrilis. Tills is liable to occur about tlic twenty-first day of 
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the disease, focal ne phritis may occur in the firstrreek Rheumatism 
^thntis may app ear at the" end of the first week, during th^econd'week, 
orlater ~The fingers, wnsts, shoulders, ankles and knees are most often 
affected Suppuration is very rare Muscular rheumatism is not so 
f c. common Other complications include 

ot ^ m edia, meningitis, cerebral 
abscess, endocarditis, pencarditis, 
^0 5* enlarged cervical lymph nodes, per- 
sistent rhinitis, bronchitis, ulcerative 
stomatitis, vaginitis and diphtheria 
35 Perforation of the pharyngeal wall 
may lead to surgical emphysema per- 
’* foration of the palate may also occur 
jg j, Cmbolic or thrombotic gangrene of 
the extremities has also been recorded 
J7 8‘ Prognosk This vanes with the 
type of disease Toxic and haimor- 
^ rhagic cases are usually rapidly fatal 
and septic cases frequently die The 
prognosis is good in simple scarlet 
34 1 * finrer, although sequel® may result 
from complications such as nephritis, 
endocarditis or otitis media which 
Pio M Tikpehatuhi may prove fatal several year, later 

CnanT w ScABter Feteb, Treatment Prophylactic v'Actn c 

immunisation by means of scarlet 
fever toxin is now seldom emploj^ The prophylactic administration 
to contacts of ciystaUinj^pcniciIlin, 200 0^0 ^500 000 units twice a 
day, or of sulphadmudme, 0 25 G 1 1 d for 4 or 5 days, is widely em 
ployed 'Isolation period The minimum isolation penod for a simple 
case IS 4 weeks, but the patient must be isolated while there is any dis 
charge from the nose, ears, vagina or a wound, and until the nose and 
throat arc apparently healthy Children must not return to school for 2 
weeks after release from isolation A hannolytJC streptococcus is present 
m the throat m many cases on discharge from hospital and peehng is 
often not completed 

Curative Mild cases of scarlet fever can be nursed at home. The 
patient must be kept in bed for at least 2 weeks At the onset a fluid 
or light diet should be given The mouth should be cleaned after each 
feed with some antiseptic, such as glycennum boracis on a swab A 
hot, normal saline mouth wash wiU afford relief for the sore throat, 
together with aspmn 5tol0gT (OStoOOG) every 4 hours Penicillin 
should be given as a routine to every case of scarlet fever m order to 
loiver the incidence of complications Tlie dose is 800 000 to COO 000 


units of procaine penicillin intramuscularly every 24 hours Antitoxin 
is now seldom used except in very toxic cases ** Streptococcus Anti 
toxin — Scarlatina ” can then be injected mtramuscularly, intrai enously 
or intrapentoneally in doses of 8,000 to 80,000 units The injection 
should be given early in the disease to secure the best results 
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Diphtheria 
(Sfembranout Croup) 

Definition An acute mfc ctive disease characterised by localised 
membrane formation an d toxa-mi^islurbances' ~ — — 

Etiology Diphtheria is caused by tKc Coi^ne badenum diphlhence 
(Klebs Ix)efller bacillus) Three types are described, the gravis which 
ferm ents starch, the intermedius and the mitis whicl^rc,non_ferroenters 
of st arch ^Vhether or not a gravjs infection produces a severe form 
of the disease and a mitis infection a mild reaction depends on the 
resistance of the patient Predisposing causes 1 Age Chiefly m 
children, I Jo 15 years 2 Season Autumn and winter , epidemics 
occur 8 Other diseases Scarlet fever and measles 4 Sex Both 
sexes are equally affected in childhood , later, females predominate 
5 Climate Chiefly in temperate zones 

Diphtheria confers only short {i\ed immunity and second attaci^ 
were Dot infre quent The ^sease is sp r ead by dire ct contact, jhroiigh 
droplet infectio n, ns m coughing and kis«;in£t_lw fomites, and by 
Tmtk 'and earners The cow’s udders may be infected Owing to im 
mumsation diphtheria has become comparatively rare m Great Britain 
since 1941 When it docs occur, however, it is likely to be as deadly 
as e\er 

Pathology The membrane is f ormed of serum , fibrin ^ necr osed 
cellular tissue and organis ms may.occii r . m the jij^arvnx. now 
jniynx,_tra chea and rarel^in t he ces opbngus and stornaeJj, or^on 
the skin Fat^^ degener alTon of the myocardi um may 'develop rapid ly 
bronchopneumonia is al" timeTdiTe to inhafed diphtheria bacilli The 
kidneys may show acute interstitial nephritis or glomerulonephritis 
Degeneration of the medullary sheath of penphcral nerves may be 
found 

Incubation Period, 2 to 10 days, usually 8 to 4 days 
Clinical Findings Tliere are three roam types of the disease 
faucial laryngeal and nasal 

^ Faucial DipAlAeria The patient is usua lly a childj^ho teclyll, and 
may ha\e headache or limb pains Frequently there is no complaint 
of the throa7~ \omiting* or diarrh oea may orcur eafl> 

fin X^rn intnnii M The cKilS looks iITwd^pale i n sev ere cases Tlie 
exudate i n the.e arly_stages i s seen as is olated gr c^jsh-yello w patches o n 
the tonsi ls pr fa uces These spread and coalesce to form a mem brpnc 
which ma y extend to thV sofi^^late, pillars“br the fauces, jurain and 
posterior^ wall of the ^larynx. Swelling of the surrounding tissues m 
the throat a nd ne ck is marked in severe ^ses , and the mcin tirune riiay 
become grecnishTilflck and emit on oifensiie odour It c«n be stripped 
with some difTiHilt^leas liTg iTble^ing surface The subma\illar\ an d 
cervical Ivniph nod es enlar g e to a variable degrge. and 'may form a collar 
X“ nwk ' ) I he tongue is usually furred Tlie temperature typically 
IS only modemtely raised 09" to 101" F (87 2" to 88 S" C.) and returns 
toTiormal iu S or 4 day s The pulse, however, is unduly rapid often 110 
to 120 The blood There is usually a Icucocytosis The blood sugar 
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cu rve IS of the ^abetac t ^’pe m tone cases. The unne : Temporaiy 
albuimnunJis frequent. ^ 

Laryngeal Diphtheria This may occur independently or complicate 
faucial diphtheria It is rare m adults In chfldren it is a cause of 
^ “ croup ” The child becomes boarce , and has paroxysmal attacks of 
djspncea and “ croupy ” cough. 

On Examtnaiion If the obstaction is marked signs of 

deficient pulmonary ventilation are evident, such as cj anosis, lalwured 
breathing with the acee^ry respiratory muscles m wtion, mtercostal 
recession, larjugeal excursion and weak air entry into the lun»»s The 
membrane may extend to the trachea or mam bronchi 

Nasal Diphtheria This is often associated with fauaal diphthena, 
or may occur mdependently It is characterised by a watery ormucous 
nasal discha rge wluch is usuall> blood s tamed^snd. often unihteral 
The mei^rane is generally m t^_postenot.part.aLthejiose, but may 
be visible m the nostrils 

Other varieties of diphlhepa These-include: AurakTusually of the 
external ear. Con mnctivat; ^brakor anal CutaneoiiT A membrane 
may form over wounds or the lesion may resemble ^ema or impetigo , 
a diphtheritic whitlow may occur Hsemorrhagic Seiere cases of 
diphtheria with h«morrliages into the skm and bleedmg from mucous 
membranes Bactcnological Klebs LoefBer bacilh are found m the 
throat, but no membrane forms 

Dtffereobal Oiagaosis. Fancied Diphtheria, This must be differ 
entiated from tollicular tonsilhtis, qi^sy, the appearance of the throat 
after tonsillectomy, "thrush, Vincent’s angina, agranuloc}*tie angina, 
s) philis of tiie tonsU, scarlet fever, mumps and bronchop'neumolua 

The throat must be examined as a routme m every patient^ The 
climcal diagnosis of diphtheria is suggested by the m e mbran e, the 
cervical iNmiph node enlargement, the slight pyrens and the presence at 
times of albummurla’^ The bacteriological report does not occlude the 
disease if no diphthena baciUi are found, and cluucal cases should be 
treated as such without awaiting bactcnological confirmation 

Laryngeal Diphthena This must be diagnosed from other causes 
of “ croup,” from the onset of measles or from bronchopneumonia 
Search should be made for Koplik’s spots, and a swab should be taken 
from the throat 

Nasal Diphthena This is most likely to be mistaken for nasal 
discharge from some other cause, such as a foreign body impacted in 
the nose. A swab should be taken both from the nose and fauces. 

Course and Complications The course of faucial diphtheria depends 
very largely on the treatment Serum admimstered on the fir st d ay 
almost mvanablj produces rapid improvement • if given after the fifth 
day it has little effect in check^ the disease, but it should nei ertheless 
fie given Larjuigeal diphthena is ^ety senous unless treated early 
with serum. Aasal diphthena is usually mild, but maj spread to tlie 
fauces and be complicated by paralyses. Relapses in diphtheria are 
rare, but the membrane may retfort n aft er the third w eek the relapse 
IS not usually grave 
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The important complications are ’^treulalory Failure This may 
be due to <c) Tox ic myocarditis , occumag in_th^econd_Trcek or later 
Clinically the temperature falls, the patient becomes restless, tliere 
may be jirajcordial pam and vomiting , the pulse either quickens 
or slons 'Variations in the heart sounds arc due to gallop rhythm, 
premj^ture ^stoles, partial or complete heart block or bundle branch 
block, atnal flutter or fibrillation The liver may become engorged, 
and the extremities cold About 50% of cases so affected die but 
tliose who survive make a complete cardiac recovery ^(6) Peripheral 
circulatory failure This o ccurs early, durin g the fir s^week of the 
illness The patient becomes palepcollapsed, cold, moist and there 
may be slight general oedema The blood pressure falls to below 100 
mm Ilg , the pulse is rapid and feeble The circulatory failure may be 
due to (1) a toxic clfcct on the vasomotor ccntre,'-<2) peripheral sym 
pathetic paresis, (8) a toxic effect on the peripheral vessels and (4) 
suprarenal haimorrliage (c) Vagal neuntis may be responsible for 
cardiac failure m some cases 

Allergic Shock This is due to scrum therapy and may occur about 
the ninth day after its administration There is loss of plasma into 
the tissue spaces, and urticaria This results m a diminished blood 
volume and lucmoconcentration In some cases deatli immediately 
follows the mjection 

^yParalysea (a) Palatal , in the second wwU There is a nasal voice 
and nasal regurgitation (f>) Ocular, m the third and fourth weeks 
Extrinsic, usually of the VI nen e, with squint and diplopia Intrinsic, 
the pupils usually react to light and accommodation, hut there is 
difficulty m reading small print, unless the patient is my opic (c) Pharyn 
geal , in the sixth week. There is dysphagia and coughing attacks 
may occur on swallowing (d) Larjmgenl , m the sixth week There is 
usually adductor paralysis, with hoarseness less frequently the 
abduclora are afTected, witli stndor (e) Diaplirngmitic and Inter 
costal , m the sixth week There is dyspntea, reversal of abdominal 
movements wiUi respiration, intercostal recession and possiblj massive 
collapse of one lung {/) Limbs, Trunk and Neck, in the sucUi to 
eighth weeks Weakness of muscles, loss of deep reflexes and blunting 
of sensation maj be found 

Tik'‘|nQ’mVs5-^»inURnb5raviiKdV .vjewvarar.rkhsuv*^-^ ihwvpilxtr 

recovery is the rule ^ 

Other complications mclude Broncliopneumonia, otitis media, 
mastoiditis, ncplifltis, cndocaiditis wiUi myocarditis, cerebral embolus 
dcriv ed from a thrombus in the apex of the left \ entricle, producing 
hemiplegia or arterial embolus resulting in gangrene of a hmb 

Prognosis This has been greatly improved h\ the early use of 
serum, but 2 to 10% of nil coses stiU prove fatal The prognosis is more 
unfavourable if the membrane is extensive and in very young children 
A fall in the diastohc blood pressure is a b^d sign The moi^hty rate 
high for laryngeal and noso-fauciat diphtheria Ilmmorrhagic 
cases arc usually fatal Paralyses are rare m laryngeal diphthena 
Treatment Prophylacitc Diphtheria is a prev entabie disease and 
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can be eradicated from a community Active immunisation of infants 
and children should be carried out as described on p 557 The relation 
ship of prophj lactic inoculation to the dc\ elopment of pohomj clitis has ‘ 
been mentioned on p 42diy ^uaranline yerto d Contacts of a case ot- 
clmical diphtheria with ncgabve throat swabs and a nepatne ScliicL 
reaction and no sign'of diphtheria elsewhere not be isdTatc(l"'irtrie 

Schick reaction is positive the contact must be isolated for 14 dn>s a nd 
kept under close observation Immunisation with alum precipitated 
toxoid (A P T ) sh ould be be gun, imecting inttamuseuT^virs ml for 
a cjuld age d 8 years or u nder If the nose or tliroat culture is po^fue, 
theindmdual may beacamer of virulent oravnrulcnt bacilli orhemaj be 
incubating clinical diphtheria , the latter will be determined in a daj or 
so the former can only be decided by inoculation of the organisms into 
a guinea pig Immunisation xnth APT should be earned out at once 
Prophslactic inoculation of anti dinhthcritie serum confers passi ve 
immunity for about 8 w^ks, but it is not justitiable m m'cw of the 
subsequent danger of anaphylaxis If the contacts are under super 
vision serum can be given on the first day of the disease should it 
develop Chrome .earners of vir ulent bacilli .ma y hg treat e d wi th 
Erythromycin tab lOQ mi?.. 8 ta b s. 6 hourly for 4 to 5 days Local 
pwicilfin treatment is not successful Ordinary doses of 80 000 units of 
penicillin every 8 hours do not afTcct carriers but large doses of ISO 00 0 
units every 8 hours may be successful ^Jsofa/ion vmod liie patient is 
isolated for 4 to G wee ks until the local lesions ha% c healed and there are 
no discharges a^d^ consecutne negative swabs of the nose and tliroat 
hav e been taken at intervals of 8 da} s 

Curatiie The patient must be carried to bed directly the disease 
IS diagnosed and not allowed to walk in yiew of the possibilit) of 
myocardial weakness He must be kept in bed 4 to B weeks for the firs t 
2 wee ks only one pillow is allowedrnnd the pati^t is pul on " absolv e 
?e'st”(seep 571) owing to the danger of heart failure A second plliow 
Inhen given and gradually he is allowed to sit up Directly the patient 
IS m bed and a swab has been taken Diphtheria Antitoxin isiniectfi d. 
The amount depends upon the seventy of the case and the duration of 
the disease rather than on the age of the patient A double close is re- 
quired if the disease has been present over 48 hours Anapli}laclie re 
actions are uncommon with the purified antitoxin in use In case of a 
reaction occurring a 8}Tinge should always be at hand containing 1 ml 
of inject adrenaline (BP) 1 m 1000 A jirclimmary injection^f 
0 1 ml of a 1 in 10 dilution of Dipbthena Antitoxin slioul 1 alwa >*s 
b e given subcnitaneouslv 2 hours before the main injection If 
there is a local reaction, v^th redness and swclling_no fsirlhcrjnjcction 
should be given for 0 hours, w hen 0 2 ml, s hould be given intrv 
muscularly If there is no reaction_nfte r hal f an 1 our th e fu ll 
dose can bejpvcn m ild cas e affecting the tonsiI5~anl fauces 

■ 8 000 to 10 000 units are g iven for nn adult or child injected intra 
muscularly into the middle of the outer side of the thigh I or a moderate 
case alfecting tlie tonsils, soft palate and uvula , 
are given intramuscularl} In nasal cases 60 00 0 unit^nr^j^Uircd 
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Good effect js shown by improvement m the general condition of the 
patient, who becomes brighter, and by cessation of spread of the mem* 
brane A second injection should be given xn 12 hours if there is no 
.impro\ eme nt or if the mcmb r ^e has spread In very sever e case^TOm^ 
bined mtravenotis an d intramuscular iniect ions of jiTiass ive 
antitoxin are gti^n such as 70 000 to _200.000 units The antitoxin is 
warmed toTjody temperature, but not diluted, before intravenous m 
jection, and a prophylactic intramuscular injection of inject, adrenaline 
(B P } 1 in 1,000, 2 nil , IS given at the same time to prevent anaphylactic 
shock After an intravenous injection, which must be gi> en very slowly, 
a careful watch should be kept on the patient, and if the blo od pressure 
f alls, Pitressin 1 ml (20 ii n its ) shoul d be inj e ct^ intramuscuTiTr lit 
Pemcillin should be injected intraTnusc^grlyanTdo scs of 120,000 u nits 
^ery 8 hours for 4 days This is thought to reduce the number of 
patients who might otherwise become carriers A simu ltaneous in^_ 
venous injection of 20 G of dextrose in 40_ml of n ormal^alinerndt h 
s ub_cutaneous or intravenous iniection of 10 units o f in ^in . is of value 
m ver y toxic cases , and shou ld be given twice a day for the first two cTqj's 
If intravenous injection is impossible 20 ml of 10% dextrose maj be 
gi%en intramuscularly m the buttock Anaphylactic reactions, as shown 
by oedema, rashes, fever and joint pains may occur about 9 days after 
the injection, but are less frequent with the use of concentrated anti 
toxin If they occur inject adrenaline (B P )1 m 1,000, 1 ml should be 
injected subcutaneously every 4 hours and antihistamine drugs given 
by mouth such os Benadryl 50 mg capsule 1 1 1 d , or Thephonn 26 mg 
tab 1 1 1 d Calamine lotion may be applied to relieve Jtc^ng Loc^ 
treatment to the throat Ts dangerous and should be a%oIdcd AIl_d]3 
charges should be received on rags and burnt Diet Fluid diet should 
be given“3uHn^ftie febnie penod an d until thtLtliroatis cJcar,.wbeii this 
?fiQufJ'be irigrgSsed to semi solids T he bowels sliould be opened every 
other day with an enema If the neck is swollen and painful only warm 
dry wool should be spphed, os fomentations may aid the absorption of 
toxin 

Laryngeal The minimum dose of antitoxin required 

for a cliild or adult is usually 20090 to 40 000 units and much higer 
doses are frequently necessary A st«im kettle should be kept gomg 
day and night For the cou gh, glycenn should be given undiluted 
in 00. m {4_ml ) doses by mou th Tia3iedlom^i£heccssary fdFmaikcd 
o^truction to b reathing as sliown by mcreasmg restlessness 
djspncea, cyanosis, tachycardia, and pulsus altemans Laryngeal 
mtubation is coming mto fashion agam Laryngeal suction is also 
recommended A scmi soft or metal catheter is introduced by means of a 
duect vision laryngoscope, and its distal end attached to a suction 
machine 

Nasal Diphtheria Antitoxin must be gi^en in large doses for naso 
faucial diplitlicna , nasal discharge alone usuallj ceases after an 
injection of 00,000 units 

Complications requinng treatment include Toxic myocarditis 
The paUent must be put on ” absolute rest ” lying flat with only one 
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piUow, he must not do anything for himself and must be fed, washed 
and attended to lying down The fluid intake should be limited to 2 
pmts (1 2 htre) m 24 ho urs DigitahTis dangerous'iSuI ma y onlj~be~us^ 
i n cases of at nal fibrilla t ion in which th ere is marked con gcstn c failure 
.^Penpheral circulatory failure The patient must he flat witir^l^^c 
piUow and the foot^f the bed raised Inj ect ad renahne (B P ) 1 m 
1»000> 1 ml should b e inject ed su bcutaneously evexy_2 to' 5 hours The 
legs a nd arms sh ould be baiidag ed^Paralysis The affected parts should 
be rested, and tnc nuc vom 10 to 15 m {0 C to 1 ml ) t d s , given bj 
mouth, to an adult, and smaller doses for a child If there is pharyn're'il 
paralysis the p atient null h a ve to be fed b y a nasal tu be and pliaryngcnl 
mucu s should be removed by_po stuTal drain age or electric suction to 
prevent aspiration pneumonia Diaphrag matic paral ysis can be treated 
with_a jespirator After convalescence strenuous games iTiouTJ not be 
plaj ed for at least 0 months 


Chideen-pot ^ 

(Varicella) 

Defimtion An acute infectious disease, characterised by a vesicular 
eruption appearingln successive crops, and usually fever 

Etiology The causative organism is a virus i^Infection u spread 
by direct contact, and possibly slightly by fomitcs, through atr, or by 
a third person The virus is presumably inhaled Predirpoting causes 
1 Absence of a previous attack Second attacks are rare *^2 Age 
Children under 10 are chiefly affected '-8 Association with a person 
sulTenng from herpes zoster which is considered to be caused by the same 
virus Chicken pox occurs at all seasons race and climate plaj no part 
in its incidence 

Pathology The disease is very rarely fatal, and has no definite 
pathology 

Incubation Period. I I to 21 j ays, usually 14 days 

Clmical Findmgs Tfie patient is generally a cliild, but adults arc 
also liable to infection The rash may be the first symptom, or tlicre 
may be an invasion period of I or 2 days in which there is malaise, 
headache or shnenng 

OnE^mnaiicn At the onset there is^gh^pyrexsa and 
rashes are occasionally seen, espeaally of a senrlalimform U^pc which 
may be generalised Prodromal htenwtuna has also been deserih ed 
The true rash appears” on the second day and passes rapidly from 
macule to papule, and then to the typical vesicular eruption 

The vesicles become pustular before tlicy burst in about 2t hours 
time. The rash comes out in crops for 2 to 7 days, so that spots m 
the various stages are seen simultaneously in close proximity The 
eruption first appears on the trunk and spreads centnfugally to the face 
scalp and upper parts of the hmbs Tlie legs, forearms hands and feet 
are involved to a lesser degree, and the spots may be seen in the axilla 
and on the palate (see Pig 55) 

The vesicles are oval, of varying size averogmg about 1 by 3 mm 
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■mth a small red areola They feel_smooth and arc superficial On the 
sca^, hands and feet they are deeper and more shotty. Usually they 
are not umbihcated and coilap!>e on puncture The vesicles are 
generally discrete, but a few may coalesce. The crusts take from 

4 days_^to 4 weeks to separate and leave white soars whlcTi last"fof” many 

5 ears The skin usually irritates intensely when the rash is profuse. 
The temperature This is variable and usually slight, but in a severe 
case may be considerably raised for a few days , not falling as the 
rash comes out (see Fig 50) The blood There is a Ij mphocytosis for a 
few days while the rash is out 

'Vanetiea 1 Ilamorrhagte Hicmonliages appear and there may 



The crosses indicate tl e usual site of the flrst appearance of the rash 

also be bleeding from the mucous membranes Tins is \erj rare but 
it IS not necessaril} fatal. 2 Gangrenous Tliere is necrosis of the 
skin and subcutaneous tissues It is met ^nth in debilitated children 
and IS usually fatal 

Differential Diagnosis Thu necessitates a consideration of the 
possibihtj of small pox, or of skm ducascs such as impetigo, scabies, 
Iiclicn urticatus, pemphigus and gtncralucd herpes and of scarlet fe\er 
in the int asion stage The chief distinguuhing features of chicken pox 
are Uic absence of sesere symptoms during tlie in-vaston penod the 
distribution of the rash, its appearance m crops and the nbscnce_of a 




S’"! THE INFECTIOUS FEVERS 

seconda^^p^^ (see also small pox p 577) Careful attention 
to th^haracter of the lesions usually serves to distinguish other skm 
conditions The presence of lesions m the mouth, is strongly m fa> our of 
chicken pox 

Herpes zoster is now thought to be caused by the same virus as 
that which produces chicken pox. perhaps it acts through the nervous 
system m the former and through the blood in the latter Its 
p ^ distribution is related to cutaneous ncr\c 

areas 

Course and Comphcatlons Varicella 
usually pursues a mild course Comphea 
tions are very infrequent but include 
nephritis larjmgitis bronchopneumonia 
encephilo^elibs conjunctivitis'and otitis 
media Enc^halomyehlis is charncl«Ised 
^ tremors ataxia or by signs of trans 
\erse myelitis It may occur during the 
second week of the illness and be heralded 
by fever, vomiting or a ngor VaneelK 
is more frequently associated with scarlet 
fe\er than with any other acute infection 
Prognosis This is very good except m 
the severe types of the disease Recovery 
usually occurs in cases of encephalomyelitis 
Treatment ^ProphykicUe Inoculation 
with convalescent scrum has onlv proved 
moderately effective Quarantine vmod This is 21 riajs but the con 
tacts need not be isolated for the first week ■yholatxon period The 
patient must be isolated until the last scab has separated 'ahich usually 
takes 8 to 4 weeks 

Curative The patient must be put to bed until the temperature is 
Donnal fresh spots have ceased to appear and all spots have reochetl 
the crusting stage Usually the only treatment required beyond that 
necessary for any mild feverish illness is a local application for the 
imtating skin The patient should not be allowed to scratch the spots 
A dustii g powder of equal parts of talc *inc oxide and borax ni »y l»e 
applied and batlis given when Ihe crusts form with warm water 
coloured pink with potassium permanganate In cases with secondary 
infection of the lesions crystalline pciiiciUinjhould be given in doses of 
60 000 units intramuscularly every 12 hours A swab should also be 
taken to exclude the presence of C dtphtkena Zinc ointment (ung 
zinc oxid BP) IS applied to the sores left after the crusts have 
separated 

Small pox v/ 

{Vanola) 

Definition An acute infectious disease characterised by fever and 
a ty'pical rash , 

Etiology Paschen bodies, which are present m the fluid of tne 
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pocks, are probably the causative vims. Guarnieri bodies whicb are 
found in the epithelial cells of tlie fiocks of small-pox are considered 
to be agminntions of Paschcn bodies. Infection is spread directly, 
by fotnites, by third pereons and probably by flies, the %injs being 
inhaled. Predisposing 1. Absence of protection by vaccination. 

2. Absence of a prodous attack. 8. Season : Cpidemics tend to occur 
in the winter and spring. 4. Race and climate : Small-pox is more 
common in the tropics, especially where the disease 1ms not been endemic. 
5. Age and sex : Earlier epidemics, such as those of 1788-1800 and 
1887—10, affected chiefly children under 5 years, now youths and adults 
of either sex are attacked. 

Pathology. At autopsy, eruptive lesions may be seen in the 



reriptieral extensor surfaces of limbs especially involved. 

Hash profuse on pressure (H)in(s sucti u waist or garter line. 

Tlie crosses Indicate tlie usual site of the lint appearance 
of the nub. 

oesophagus, larjuix and trachea. Hemorrhage may occur in the 
muscles and solid organs. Small yellow areas of focal necrosis are 
often found in the testicles. Tlie spleen may be enlarged and soft. 
Incubation Period. 1(H(^14 dajs, usualiy 12 days. 

Clinical Findings. Ihe patient may be a child or an adult. He is 
suddenly taken ill wi^ shivering or njigor, hcaifnche nnd_bncknclie. 
Ciddlhess, nausea, vomiting and severe malaise are'bftcn present. 

'On Examirujlion : During the invasion period, tlie patient looks 
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tired, and the temperature is often raised during the first 2 davs ta 
102® or 104‘*_F. (SS’D" or 40“C.). Pr^j^aZ rosAes miy be ieai 7 these 
we : Petechial, involving especially the bathing-drawers area 

(tnangidar rash). There are small bright or dark red spots which may also 
be found m the axill£ei..2.'Erythematous, either scarlatiniform, morbilli- 
form or multiform of a wider distribution. The spleen may be palpable. 
The true rash appears on the third_^ y an d i s ma culojapular ; it be- 
comes vesicular by the ^ftb or sixth day, and pu stular by the math day. 
^e pustules burst about the tweU^ day, ^th crust formation fay the 
sixteenth day. The macula firet appw on th^forehwd, scalp and 
back of the wnsts and spread over th^iffie and peripheral portions of 
the limbs to the trunk. The rash involves especially extensor surfaces, 
exposed parts and those subject to pressure. The axiUffi'are usually 
spared. It is rnore scanty on the abdomen, loins, chest, neck and 
flexures of the limbs. The legs are less involved than the arms, and 
usually the upper half of the limbs arc less involved than the lower. 





Fta. 58. TEUFEsunnte uiast ix Suaix-pox. 

The eruption is also seen on the palms, soles, conjunctivis and in the 
mouth (see Fig. 57). 

The macules vary in size, are dark red and rapidly become popular, 
firm and shotty. The vesicles are pearl-coloured, and loculated so that 
they do not collapse on puncture. Umbilication due to depression of 
the centre by a sweat duct or hair folhcle is often seen, Tlie pustules 
are yellowish with a red areola and the skin around may be cedematous. 
The brownish-black crusts formed after rupture usually separate in 
from 2 to 8 weeks, leaving depressed scars which are often permanent. 

There is much irritation and the skin may become tense and painful 
with a very oUensive odour during the pustidar stage. The temperature 
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usually falls to about 09® F {0 7 S® C ) as tlie true_rash appears 

and .Jises again (scMndary fe\er) with pustulation, to about 101® F. 
(88 8® C ) It then gradu^Iy falirio'normal about the middle of the tiurd 
week (see Fig 58) During the acute stage the patient is very prostrated 
and insomnia or dehnum may be marked The blood There is 
leuc openi a dur ing the first 5 da ys and leucocy tosis d uring t he s econd 
and~thl^ __weeks, with tHe~lymphocytes forming about 40% of the 
OTunt The unne Febrile alhummufta is often present. Laboratory 
tests of diagnostic aid include the com plem ent fixi^on test u^g the 
jrontrots of the vesicles as the witi^n with scrum from sensitised 
rabbits The virus may also be isolated from the vesicular fluid by 
growing It on the chonoallantois of the chick embryo Further, smears 
from the base of a vesicle or papule on a slide, fixed with alcohol and 
stained with methyl violet, show numbers of “ elementary bodies ” 
allowing a presumptive diagnosis to lie made in the papular stage 
Varteiiet 1 Dlscr^le A mild type 2 Semt confluent With 
little normal skin between the spots 8 Confluent The pustules fuse 
and there is much subcutaneous oedema (These types are judged by 
the rash on the face and forearms and they are all varieties of Variola 
vera ) 4 Vanalmd (abortive) Slight coses, often modified owing to 
previous vaccination There may be no rash (variola sme cruptione) 
5 Vonola Minor {paraiartola) Aiaetnm and Amoas Jliid types occur- 
ring in Brazil and ^Urica, wbch have been reported m England since 
1919, and were originally described in Clouccstcrshire by Jenner There 
IS no secondary fc\ er, and the rash may come out m crops Adults are 
chiefly affected 8 UemoTThas}^ Two types ore described both very 
malignant (a) Furpunc (black small pox) with very scanty rash 
Haimortluiges occur in the skin, mucous membranes and internal 
organs (b) Variola hsemorrhagica pustulosa m which hicmorrhnges 
occur after the development of the rash which ma} not reach the 
pustular stage Small bsmorrhages into the pocks do not constitute true 
bfcmorrhagic small pox and are not necessarily severe 7 Congenital 
Differential Diagnosis In the invasion stage small pox may he 
mistaken for mfiuenza pneumonia, scarlet fever, measles or purpura. 
Search should be made for the petechial rash described above The 
typical features of the onset of measles and scarlet fever arc absent 
fTAen fAe msA Aas appeared <Ae oWbrenhaf diagitosKf raciWts- 
Chicken pox, measles, typhus fever, pustular drug eruptions such as 
those caused by iodides and bromides, a pustular syphilidc and acne 
TiiC distribution of the rash is most important. The greatest diillculty 
usually occurs in the cose of chicken pox In small pox Uie rash is most 
profuse on the face and extremities, and m chicken pox on the trunk 
The axilla is usually free from eruption m small pox, whereas tlus area 
15 affected in chicken pox In small pox the rash does not come out 
in crops as it docs m chicken pox In small pox the tj*pical \ csicle is 
round and rather deep whereas it is oval and superficial in clucken 
pox Small pox Is the only infectious disease in wluch the temperature 
falls with the appearance of the eruption As mentioned above smears 
made from the papules ore of diagnostic VTiIue 

kunosT’B ncian » 
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If the patient has recently been successfully vaccinated it is improb 
able that he is suffering from small pox If a successful test vaccination 
IS made on the second day of illness, smaU pox is practicaUy excluded 

Course and Complications The course of a case of average severity 
has been described above Confluent or hemorrhagic are much 
more severe and usually rapidly fatal The comphcations mclude 
laryngitis bronchitis, bronchopneumonia, heart failure, conjunctivitis, 
corned ulceration, panophthalmitis, otitis media, mastoiditis, orchitis, 
bedsores, boils, encephalomyehtis, neimtis and osteomyehtis 

Prognosis This varies with the protection afforded by prcMous 
vaccmation and the type of disease. The most cntical days are usuallj 
the twelfth to the fourteenth If the imtial fever is shgbt the prognosis 
IS usually good, but the converse is not true 

Treatment Prophylactic In 1957 43% of infants in England and 
Wales were vaccinated in the first year of hfe, Prunaij vaccination is 
most successful between the third and sixth months Pmnarj ^ac 
cmation at school age is discouraged owing to the risk of encephalo* 
mjehtis Vaccmation successfully performed m infancy i^ords 
protection for about 7 years It should be repeated at the ages of 7, 14 
and 21, and agam if there is an epidemic. Chicken pox should be made 
notifiable durmg an epidemic of small pox The patient s house and 
its contents sho^d be disinfected ^Quarantine pm^ Contacts should 
be vaccinated and kept under observation for 16 days -'Isolation period 
The patient must be removed to, and kept m on isolation hospital 
until all the scabs have separated and the skin has healed, usually for 
6 weeks or longer 

Cureifce The patient is kept m bed m a well ventilated room and 
bright light IS excluded. '-Crystalline pemcDlm should be given at the 
onset of the disease, 500 000 umts being mjected intramuscularly every 
12 hours Dfet Jlilk and Quids are givra during the febriirpenod of 
the disease, the diet being rapidly increased when the temperature falls 
Toilet The hair should be cut short and the skm spong^ twice daily 
with iva rm water A freshlj prepared saturated solution of potassium 
permanganate should be applied all over the skm on beginning treat 
ment , this can be repeated m o day or so with a 1% solutiom ^\arni 
baths to which pot^ium permanganate ts added to make a pale 
pmk colour, are wdeomed after pods have VrarsJU The vam U 
destroyed by 1 m 10,000 permanganate The face should be c^ered 
with a Imt soaked in iced water and covered with oil53 sHk The 
offensne odour can be mitigated by dabbing the skm with 1 in 100 
carbohe acid solution instead of the permanganate The eyelids should 
be smeared with vaseline and the eyes frequently bathed with boracic 
lotion. If any eruption appears mside the hds they should be e\ erted 
and treated with vaselme contaimng hydrarg oxid flav 8 gr (0 5 G ) 
andatrophm sulph.l6gr (1 G ) to the oz. (80 G ) If there are signs of 
further inflammation, a drop of Albucid Soluble should be instilled into 
the ej es every 4 hours, and local heat apphed frequently 

To aid the separation of the crusts, especially from the a thin 
layer of linseed poultice may be apphed on a hnt mask and changed 
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every 2 hours ^Vhcn the crusts have separated zinc ointment (uog 
zmc oxid 0 P ) can be applied to the scars 

To reheve the severe pain m the back and the Ijeadaches phenacetin 
7 gr (0 4 G ) or aspmn 10 gr (0 0 G ) may be giii’en To induce sleep, 
Do\ er 8 ponder (puh ipecac et opu B P ) 10 gr (OOG) or paralde- 
hyde CO to 120 m (4 to 8 ml ) maj be required Dehnum is best relieved 
the injection of hjoscin hydrobrom 1/100 gr (0 0 mg) A steam 
inhalation containing tnc benzotni co 60 m (4 ml ) to 1 pint (000 mU) 
relieves the laryngitis The mouth should be cleaned after each feed 
mth a sivab dipp^ in gjycenn thymol co (D P C ) 00 m (4 ml ) to 
S fl oz (150 ml ) of water 


Vacdnla 

Definition. This is a disease of cows but the term also includes 
the effects of inoculation of man with vaceme lymph containing the 
attenuated ^’anola virus 

Vaccination The lymph now used m Great Britain is derived from 
sheep Lymph will remain potent when kept in a domestic refrigerator 
for 2 weeks It kept in the dark and m a cool place it should be active 
for about 7 days 

The multiple pressure method is usually recommended The skm 
over the posterior border of the deltoid should be washed with soap and 
water and dried The Hagedom needle should be sterilised by heat 
ond allon ed to cool A drop of lymph is placed on the skm, being ex 
pressed from the glass tube by a rubber teat, ond not blown out by the 
mouth The needle is held at an angle of 45‘ with the skm and the side of 
the point of the needle is pressed through the drop of lymph with suffl 
cient force to indent t!ie skm and enter its superficial layers, but not to 
draw blood This pressure movement is repeated 80 times for revacema 
tion and also for a pnmary vacanation when it is urgent or obligatory 
Tor non urgent primary raccmotion 80 pressures are satisfactory 
Alternatively vaccination may be made by a single linear scratch about 
half an inch (12 5 mm } long through n drop of lymph The scratch 
should be sufllciently deep to leave a red mark, but not to draw blood 
Pnmaiy vaccination m infants requires no dressing before the fifth or 
sixth day, when a loose apphcation of stenlc gauze should be applied 
A spcciai dressing can be obtained for adults which protects tlic crust 
and allows free passage of arr, so that the lesion quickly heals The 
vaccination should be inspected on the sex enth day If a pnmary x acci 
nation “ takes " a papule forms on tlie tlurd day, whicli is vesicular by 
the fiftli day, continues to enlarge until the eighth day and maturates, 
becoming pustular by the tenth day The vesicle dnes and forms a scab, 
which separates between the fourteenth ond twenty first days The skm 
around the vesicle is red and swollen during the second week and the 
axillary lymph nodes are usually enlarged A scar results which shons 
small depressions or foveations During the second week there is usually 
malaise and some pyrexia Vaccination * takes " less eacli time and 
often not at all after the third tunc Immunity appears about tlie tcntli 
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day after vaccination. Vaccination is contraindicated in the presence of 
any chronic skin lesion such as eczema, in acute infections, orif thecMd 
has recently been exposed to an infectious disease. 

Complications. These include : 1. Sepsis : The arm may become 
red and brawny and very painful ; the axiUsry lymph nodes enlarge and 
the temperature is raised. 2. Generalised vacciiua ; This may be due to 
(a) outo-inoculation by scratching, the vesicles occurring elsewhere, as 
on the face ; (6) blood-borne infection, generalised papules and vesicles 
forming between the fourth and tenth days. 8, Protein rashes : Various 
erj'themata may occur. 4. Encephalomyelitis : A dread but rare 
complication proving fatal in about 85% of cases ; it has been spedally 
noted since 1923, and occurs usually in children and young adults who 
have not been previously vaccinal^. It is possibly due to a dormant 
virus activated by the vaccine virus. The symptoms are noted about 
the tenth or twelfth day after vaccination. The patient is drowsy, 
complains of headache, vomits, and becomes delirious with various 
pareses. Post-mortem there is perivascular demyelination in the brain 
and cord. Treatment consists in the injection into a vein or into the 
spinal subarachnoid space of 5 to 80 mi. of serum taken from an indiri- 
dual who has been successfully vaccinated 14 days previously. 

Mumps ^ 

(Epidemic Parotiiis) 

Definition. An acute infectious disease characte rised_b y enlar ge- 
ment of the salivary gl ands . usuall y the p arotids. 

Etiology. The virus is present in the and spread by droplets. 
B y some it is considered to be n eurotropieTthe ner%'ou5 s^'stem being 
primarily involved with seconda^ affection of the salivary glands, by 
others it is thought to be a septicxmia, the virus having a predilection 
for the salivary glands. Th e patient is co nsidered to bejnfectiousjor 
2 or 8 days before the swelling appears. Pr^isposing causes ,* 1. Age ; 

5 to 15 years and 8gain^8*to^5~y■S^s. 2, Sex: Chiefly males. 3. 
Season : Winter and spring. 4. Absence of a previous attack : Second 
attacks are rare. 5. Overcrowding in army huts. Epidemics occur all 
over the world. 

Pathology. The parotid swelling is chiefly due to hypenemia and 
cedema of the connective tissue. Fibrosis of the testis with atrophy of 
the glandular epithelium may occur. The pancreas may be byperaanic. 

Incubation Period. 12 to 23 days, usually 18 days. 

Clinical Findings. The patient is usually a boy or yoimg adult, 
who complains of heada^e, ma laise, sore throat, nose bleeding or stiff 
neck, before he notlS th'e pain and swelling in" one' parotid region. 
Often, however, the parotid swelKng is the first symptom. 

On Examination : Some fulness is seen behind the angle of the jaw ; 
this spreads forward over the masseter and down into the neck and the 
parotid rapidly becomes definitely enlarged. In a day or so the opposite 
gland is usually affected, the skin becomes tense over the gland and the 
jaw can only be opened slightly, owing to pain. Trismus may be noted 
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and salivation is usually increased. More rarely the subtnnTi11ni> y or 
subl ing ual glands alone are allected , and heie, too, there is usually 
bilateral s p re'ad ~ IVhen the parotid is involved the dnff^of llic“pafbtid 
duct m the mouth is usually seen to be swollen Rarely^thc lacnmal 
g ^nds en large. The s^een may be p alpable. The temperature 
rises usually to 101“ F. ^8 8“ C ) or over and takes 8 or 4 days before it 
reaches normal. With eomphcations such aa^ orch itis or p ancreatitis it 
rises agam Occasionally orchitis, p a ncreat itisor benign aseptic rocnm* 
gitts may occ ur without parotitis The p ulse is us ually~slow, 50 to 00 
T2ie blood * There is a Iwnphocytosts. the average ilgure being 48%. and 
the t otal j vhite_cell count js merged The urme : Albu minuria, occu rs 
in about one third of cases. The cerebrospinal fluid : An excess of 
lymphoc^es and of globulin is frequently found, apart from meningitis 
Differential Diagnosis. This is not usually dilTicuIt. If the parotid 
IS enlarged other causes such as sarcoidosis, sepsis, drugs such as iodides, 
tumours and M ikulicz’s d isense_TnusLbfc.cxcIiided The lungs should be 
X raj ed in suspected sarcoidosis to see if any characteristic changes are 
present (sec p 608)S) Se ptic parotitis is usually unilateral and oft en 
suppurato^In Miiailicz’s disease the parotid en largem ent is clironip, 
paml ess__8nd_the lacrimal glan ds are also affected .S) Enlan :r ed cervical 

S I nod esjnust also_be_excludcd,.such as those due to dipbthena, or 
ular fe% er. In a case of mumps in which salivary glands other than 
the parotid are mvolved, the glands ore usuolly affected bilatcmlly m 
a day or so The Ivmnhocvtosis in mump s also a ids m the diagn osis. 

Coune and Coraplicatlonsi The swSlm^n mumps usually* dis- 
appears in less than a week and the glands practically never suppurate 
Cs Th e most frequent complication is oti tis, which is however rare before 
puberty It occurs usually about the seventh day or later j generally 
only one testis is affected -"^H ydrocele and cedema of the scro tum may 
also develop , I n fcmalcsjtendemcss may occur over the ov ary. Other 
complications mcludChiypcardilisOi^tc pancreatitis as evidenced by 
epigostnc pom, vomiting and constipation and s high serum amylase 
content^ mastitisF'olitis media, labynnthitis ond nerve deafness, 
peripheral neuritis, and neuritis of the II, ^TI, VIII and III cranial 
nerves.S>Meningo-cnceplialitis, menmgism or meningitis may occur at 
any stage in the illness 

Prognosis. This is very good Permanent sterility, hut rarely 
Impotence, may result from orchitis ; permanent deafness or diabetes 
melhtus are rare sequels 

Treatment. Prophylaetie It is very doubtful whether convalescent 
scrum or gamma globulin has any prophylactive or curatu c effect in 
mumps Quarantine penod : Tins is 20 days, but children maj attend 
school for the first week. Isolation penod : The patient should be 
isolated for a week after all swelhng gone from the glands, and for 
a minimum of 14 days 

Curative' The patient should be m bed for 10 days, as tlie 
recumbent position lessens the liabiLty^ to brchills. ^uid_diet is 
required until mastication is painless 3fo_uth washcs_s^irld be used 
fr^uenily such os glj conn thjTnol ^ (B P.C.) Gljc^n'bclladon 
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(B.P.C.) should_be painted over_the swolle^glands and fomentations 
applied if there is much pain. For oichitis the affeeted testicle is sup- 
ported with a suspensory bandage or small pillow, and glycerin. beUa- 
don. (B.F.C.) with fomentations are applied, ^dbcesttol in doses of 
4 tunes a day may prevent orchidj^ or relieve the sjTnptoms if 
it occurs. Operation is not required for pancreatitis. 

Wbooprog-Cough 

{Perttttsit) 

D^nition, An acute infective dise^e characterised b y parosi-sms of 
coughing folloived by an in spiratory whoop. 

Etiology. ^Vhooping-cough is caused' by the Ecsmophilits perttum 
(Bordet-Gengou bacillus). Predisposing causes : Age : Chiefly 

children between 2 and 5 years, but adults are affected. v2. Sex ; Fe- 
males predominate sbghtly. •.«, Season : Jlarch and April especially. 
The disease is spread by droplet infection, rarely by fomites or a third 
person. It is most infectious in the catarrhal stages. Second attacks 
may occur. 

Pathology. ^Vhooping-cough is rarely fatal apart from com- 
plications such as bronchopneumonia. The trachea, larynx and bronchi 
show catarrhal changes and the bronchial lymph nodes are enlarged. 
The bacillus is found especially in the larynx and trachea. 

Incubation Period. to_18.days, usually.? days. 

Clinical Findings, i The eatarr^ stage : The patient is generally a 
child, who first shows the symptoms.of a severe cold^an^a_httle cough. 
The te mperature is slightly raised, 99* to 100* F. (87*2* to*87*8* C.), 
The blood ; There is a Jeucoci^sis o( 12 ,000 faTf^POQ per c.mm. wiUi 
60% or more lymphocyte. If the patient coughs over tT blood-agar 
'pofeto plate the H. pertussis can often be isolated. The organism may 
also be isolated by pemasal or postnasal swabbing. The former method 
is the more satisfactory.J’TAa pomrysmal stage : This begins about 8 
to 14 days later. It is characterised by a noisy, rapidly repeated, 
explosive cough, dunng which the diild b cyanosed, tears may run from 
the eyes, and mucus from the nose. This is immediately followed by 
a Jong-drawn crowing inspiration or whoop. The attacks tend to be 
provoked by feeding, by exertion o^motions, but they also occur at 
night. After the attack the child may drop asleep. She b often alarmed 
by the paroxysm and may get out of bed or run to her mother. Vomiti ng 
m ay oc cur atJhe_cndjo(.the_attack an d the patient los e weight. In the 
intervals the conjunctivte te nd to be congested, and the face a httle 
swollen, ulceration of the frsMum^lingUffi may be seen, due to friction 
against the teeth during the attacks. The temperature b usually 
normal. The blood still shows a Jeucotytosis. The urine may contain 
an excess of uric acid. 

In some cases the attack b mild or abortive, and although paroxysms 
of barking cough occur by day and night, there b no whoop. The 
convalescent stage : Aft« about 4 t o d w eeks t^^whoop disappears, and 
the cough grBdually_lessens, “although it may still be provoked by 
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running or sea bathing The leucocjrte count has now rehirned to 
normah 

Differentia] Diagnosis Wioopmg cough must be diagnosed from 
other catarrhal infections such as a Mid, the early stages _of ih^les 
and laryngeal ^nthraa, from paroxjwnal coughs due to~tracHeo>' 
br oncK itS~or enlarged bronclual lymph nodes, wiu^ in children niayTje 
tuberculous, and from other cau^ of 'mediastinal pressure in adults. 
If there is no whoop the diagnosis depends upon the character of the 
cough, the blood count and isolation of the bacillus from droplets 
or sputum 

Course and Complications The usual course is as desenbed above 
The most important complications are Bronchitis, bronchopneumonia, 
pulmonary collapse from blockage ^ a bronchus with mucus, 
/encepl^tis, con^vulsionV^nd cerebral naunorrhage Other complica- 
tions include spasm of the gl^tis, bron^olectasis, acute emphysema, 
surgical emphysema, spontaneous^ pneumothorax, otitis m^a, pro- 
longed vomiting, bleeding from the nose, ears, eyes and gums The 
cough may provoke hernia or prolapse of the rectum Bronchiectasis 
or tuberculosis may develop later 

Prognosis The disease is senous In very young infants, m 
debilitated and rickety children, and in association with convulsions and 
bronchopneumonia In an uncomplicated case the seventy may be 
gauged by the number of paroxysms, any figure o\cr 20in the 24 hours 
being grave The outlook is bad where there is mobility to retam 
food, or when there are frequent convulsions 

Treatment Prophylactic Infanta should be immumsed agamst 
whooping cough (see p 657) Gamma globulin prepwed from hjyer 
i mmun e s erum, 2 5 to 5 ral_jntTanriusculSly, afford temporary 
immumty to an unvaccinated contact Qiuiranitn e period^ This is 0 
weeks I folaiio n period T his is 0 weeks 

Cural^ The patient should be in bed during the catarrhal stage 
and until the vomiting becomes infrequent The room should be well 
ventilated but maintained at a temperature of 60® F {15 5® C ) Diet 
Liquids and scmi solids ore advisable until tbe paroxysms lessen When 
'omiting 13 severe tbe feeds should be given about 10 minutes after the 
^omit, as tlus offers the best chance of the nourishment being retained 
lex trose, CO gr (4 G ) should be gi\en 1 to prevent acidosis Dis 
harges and sputum should be burnT^^ ^chrom^cin may be given for a 
reck m doses advised for bronebopneumouia^see p 160),/An inhalation 
if tnc benzom co^GO m (4 ml ^ to I pint (600 ml ) of steaming water 
iflen reheves "catarrh For thc^ <*bugh a se dative mixture contaimng 
Tnc opu camph 6 m (0 3 ml ) tnc ipecac 8 m (0 2 ml ), 53^ prunl 
scrot 10 m (OCml) ixq chlorof adl20Tn (8 ml ) should ^ given six- 
hourly for a child of 6 If the respiration rote is raised the cluld should 
be nursed m on oxygen tent ;^If the p^xjsms still continue a rectal 
inj ectio n of ether 60_m (4 ml ) and olive oil 4 fl oz, (15 ml ) may be 
given twice daily, or phenobarbitone, 1/24 gr (2 5 mg ) 1 1 d inTmUrTor 
an infant Gamma globulin obtamed from hyperimmune serum may be 
injected mtramuscularly, in doses of 2 5 to 5 ml on four successive dajT 
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Coni-ulsions m an infant should be treated with hot baths, Iiiiuhar 
puncture, inhalations of chlorofonn, the rectal injection of pot. bmm 
6 gr (0 86 G ) m >vater 1 fl oz {30 ml ), or the subcutaneous imcclion of 
1/8 to 1/lG gr (7 5 to 8 5 mg ) of sodium phenobarbitone 


Typhoid Fever w/ 

{EnUne Fever) 

Definition An acute infective dise ase cha racterised by contin ued 
enla^ement of the spleen, bae illiemia. mvolvcmcnt of mtotinal 
lymphati c tiss ue andjisuahy a mseolar cniption ~ 

Etiology Tj’pho^ fever is caused by the Salmonella typh% Fre 
disposing causes Chiefly between 5 and 85 years ’•^“Scx . 

Slight excess of males 'Soeason Chiefly the autumnv<4 Oicrcrowdmg 
Especially in tents in the army Bad sanitation Absence of a 
previous attack or recent inoculation The disease occurs all over the 
world It IS spread by patients and earners, through contamination of 
food and water, especially milk, cream, butter, o}*sters ice-cream and 
watercress , it is also spread by flies (their feet, vomit and excreta), by 
fomites, and by inhalation of bacilli os from dried excreta Hie nurse 
in charge of a patient may contract ty'plmid fei cr b> the latter method 
Epidemics are usually due to a carrier contaminating the food supply of 
an area, owing to baeilh on his Angers soOed with urine or ftcces, or to 
sewage contamination of drinking water 

Pathology Infection probably spreads from the bowel to the blood , 
the organisms are then excreted by the bowel or kidneys Tbe bacilli 
tend to lodge m the gall bladder and mtcstmal lymphoid tissue, and 
they may be found m tbe cutaneous spots Intestinal lesions include 
swelhng of the aggregated lymphatic follicles (Pcycr’s patclies) and of the 
sohtary lymphatic foUicles , the last 18 inches (45 cm ) of the ileum are 
chiefly invoh cd These areas may ulcerate and perforate The spleen 
is enlarged and soft, the mesenteric lymph nodes are enlarged the 
skeletal muscles may undergo Zencker’s degeneration 
Incubation Perioi 7 to 21 days, usually 14 days 
Clinical Findings The onset is usually insidious, the pntient 
romplaining of lassitude, frontal bcodache, backache, constipation, 
anorexia, e pista xis, malaise and insomnia associated with a gradually*^ 
rising temperature In some cases there is a sudden onset with fever, 
Smiting, rigors, and delirium As the disease runs an average course 
of 4 weeksTthe mam features during each week will be considered 
v' First Week (Invasion stage or advance ) The patient may be up 
(ambulatory tjTihoid), the face is a little flushed and the tongue has a 
white fur with the edges and tip clean/-^he p unfls ar e dilated. Th»re may 
be complaint of abdominal pains ordiscomfort. T he teci pcmture rises 
irui stepjadder fashion irith a progr cssis e e\ ening rise, and it drops J to 
V r (0 9^0 1 8^ ) raqrnmg In this way by the end of the week it 
maj“^ch 102® to 103® F (8S 9* to 89 4® C ) (see Fig 59) Tlic pulse is 
relate ely slow, 00 to 100, and often Ac^ic The abdomen is a htlle 
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swollen ow ing to fiatul^ce, and there may be gur^ing on palpation 
OYcr the caxnim v/^he abdominal reflex is u su ally absen t Th e sp leen 
jus^alpable ^Typligid spots (rose spots) m ay appear about. the 
seventh da> , pink m acules. 2 to 4 mm m di ameter, fading on p ressure 
and situated o n the trunk an d_abdomen They are not numerous, 
perhaps 0 to 12 the> disappea r m 2 t o <4 daj^ and fresh crops appear 
There is often a little brorichHis TheTilood There is leucopcnia . 
4.OO0_t Q.^.000— white .cells _ per_einm At times there is a shght 
leucocytosis during the first wed^ lyphoid bacilh are present The 
urine Febnlc albuminuria may occur Typhoid bacilh may be present 
at the end of the week but more often not until the second week The 
motions may be costive or loose ( ‘ pea soup ”) yelloiTish and offensive 
Typhoid bacilh may be present, but they arc found in a higher percent 
age of cases in the second and third weeks During this time there may 
be swelling of the aggregated lymphatic follicles 

Second Week (Fostigium) This stage has largely been abolished 
by the use of chloramphemMi The p atielit is more prostrated,, the 
h^dache is less marked and oeafnessmayde^xlop The tongue is dr ier 
and cMTed_m_the centre, with a cl^n tip and edges Insomnia may 
now be troublesome and delirium occur The temperature remains 
susta ined at_cbout 101* to 103® F (88 8® to 89 4® C), and the pulse 
accelerates a little to just over 100 The blood The Widal reaction*^ 
becomes p ositu e aft er the tenth day , typhoid bacilh are usually pre 
sraTT^heljoweis There is a greater tendency to diarrhcea during this 
pwod During this week sloughs may form in the aggregated lymphatic 
follicles 

The Third Week (Defervescence) The patient is still more 
exhausted and may sinlc mto the ** typhoid state ’* with delmum ,^ 
✓ muscular tw^iing, coma jigU, a dry and shiny tongue and sordju on -■ 
th'elips This stage of wasting is seldom seen now as adequate nourish 
^ent is supplied It is the danger period, owing to the nsk of hicmor^ 
rhage or perforation Dunng this week the mtcstinal slouglis may 
separate Usually there is however, iroproTcment towards the end of 
this week and the t empera ture begms to fall by lysis , rarely by crisis 
The abdomen may be more distended by meteonsm, and the patient is 
often much wasted 

TAe rourih Week (Cativalescencc) The temperaCare giadtialfy 
falls to normal in the mornings, nsmg 8_hltle in the evenings The 
abdominal reflex reappears, the spleen is no longer palpable, and Uie 
general Condition improves During this week repair takes place in 
the areas where the sloughs have separated Recrudescences may 
occur, the temperature rising irregularly, but the spleen does not enlarge 
and no fresli spots appear Relapeeg After the temperature has been 
normal for about a week, it may nse again in step-ladder form and the 
disease be repeated, with fresh spots, enlargement of the spleen and 
inlestinal ajTnptoms The duration ofthe relapse is usually shorter than 
that of the original disease yVaneiiet I'^Jl/iWfincluding* ambulant” 
cases) ^ Apyrextal 8 Severe (a) Ilcmorrhagic. (6) Pnciuno- 
typhoid the disease starts with lobar consolidation of the lung 
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(c) Nephro*typhoid, the onset is ^th symptoms of acute nephntis 

(d) Jfenmgo-typboid, the onset is with symptoms of menmptis 
Differential Diagnosis At the onset typlioid fever may be mistaken 

for mfluen^ gastro-ententis, pneumonia, nephntis or memngihs. The 



Fio 50 TEKPEflATtma Coast w Tyraoro Feteju 


temperature should always be taken, os ambulant coses will then be kept 
under observation when found to be pyrcxial continued feser 

may be confused wit^hat due tonaratyphc^^cver tubercles 
pentoniti^ mfliary ItT^erculosis, pyatis undilKnt fever, bacmial 
endocat®^, or Hodgkffrt disease Typhus fever and secondary 
syphilis have also caused errors of diagnosis A typical clinical picture 
la not always present and rehance must be placed on blood and ficees 
culture and the Widal test, A person inoculated with T,A B vaccine 
Will give a positive Widal reaction for a j ear or more, but if an active 
typhoid infection supervenes the agglutinin titre of the semm usually 
Waxes and wanes during the course of the disease Virulent strains of 
typhoid bacilli contain two vaneties of somatic antigens, 0 and Vi , 
the third antigen H , which is flagellar, is not an mdication of active 
infection These antigens give use to corresponding agglutinins m the 
scrum Agglutination of the H form is probably indicative of previous 
inoculation, whereas 0 ngglutmaUon signifies active mfection 

Course and Complications The typical course has been described 
above, together with the recrudescences and relapses which ensue at 
limes The most important complications are —Intestinal *^ 0 ) Ifffimor- 
rhage Especially during the third week The temperature falls, the 
pulse becomes rapid and feeble, there is pallor, and ^ hunger may 
ensue Blood is seen in the motions in trying amounts Perforation 
and peritonitis These arc likely to occur at tlie end of tlie third wwl^ 
especially in the ambulant patient. There is abdominal pain which 
may be referred to the tip of the penis, owmg to the conUguilj of me 
bladder The patient's expression becomes drown and aimous iw 
effect on the temperature vanes , it may or may not falL The puise is 
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more frequent. There is some lumtation of abdominal movement with 
respiration, the abdomen may be a little more swollen, tenderness and 
ngidity may be present and the patient usually lies with the legs drawn 
up Venous thrombosis The left femoral vein is usually affected, often 
m the fourth week Respiratory (o) Laryngitis or ulceration of 
laryngeal cartilages (6) Bronchitis (c) Pneumonia m the third week 
or later, or at the onset (pneumo-typhoid) (d) Pleural effusions 
Cardiac (a) ilyocordial degeneration {b) Endocarditis and pericarditis 
arc rare Neuntis especially causing the “ tender toes ” 

Other complications include Otitis and parotitis wluch are not 
rare, meningitis, cerebral thrombMis or embolus, mjehtis, neplintis, 
typhoid spine (thickening of the mtervertebral discs , it usually occurs 
late in the disease and the pom is very severe) periostitis boils acute 
cholecystitis, infarction of the spleen and suppuration of the mesenteric 
lymph nodes ‘ IVhite leg,’ following venous thrombosis, or gall stones 
may result as sequclie of tjqihoid fe\er 

Prognosis. This has been much improved by the use of chloram- 
phenicol, and the mortality rate has probably fallen to about 1% 

Treatment. ProphylaOte The disease la preventable Contacts 
and all exposed to infection should be inoculated, moculation does not 
increase the nsk of infection A mixed vaccine (TA B C ) containing 
1,000 milhons typhoid and 600 millions paratyphoid, A B and C in 1 ml , 
u used 0 5 ml IS first giveo, and after ]0 day's 1 nil js injected 
subcutaneously This vaccine may be combmed with 1 mL of tetanus 
tovoid in each dose and repeated at an interval of 1 month Active 
pulmonary tuberculosis is a contra indication The immunity conferred 
lasts about 2 years In an epidenui^ water and milk slionld be boded 
and carriers sought for There is no medical treatment which wiU 
inevitably cure a clironic earner The earner slate has been abolished 
in a few cases by giving 200 000 units of penicilhn every 2 hours for 
6 to 8 days, together with sulphathiazolc X G by mouth every 0 hours 
Chloramphenicol does not appear to affect the carrier state In some 
cases cholecystectomy has been successful All cases must be notified 
Isolalton period The patient must be isolated for about 5 to G weeks, 
and on discharge the ficccs and unne should be free from typhoid baciUi 
on two successive examinations at an interval of 1 week Should the 
patient continue to excrete typhoid bacilli after 8 montlis, he becomes a 
earner A positive VI agglutination does not mdicatc that the individual 
13 a earner 

Ouroiire The patient is put to bed and kept there until the tempera 
turc has been normal for 2 weeks The course of the disease has been 
mueii modified by the use of chloramphenicol The organism disappears 
from the blood within 24 hours, and the patient becomes con\'alcscent 
in a few days The value of highly skilled nursing is therefore much 
dimmtshed The nurse should wear glo\cs while attending to the 
patient and irash her hands well m soap and iratcr, and afrerwards rinse 
them in 1/2 000 pcrchlondc of mercury Diet Patients undoubtedly 
do belter when gi\en an adequate dietary of 2 000 to 8,000 calones 
■which prevents tissue waste The patient should dnnk enough fluid to 
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prevent water depletion A check should also be kept on the electrolyte 
balance (see Chapter VI) 

The mouth should be cleansed after each feed with a swab dipped in 
glycerm and lemon The bowels The stoob should be examined daily 
for undigested food, or blood or membmne If there is constipation an 
enema may be given on alternate days, or hq magnes bicarb 1 fl oz 
(80 ml ) by mouth If there is diarrhcca a starch an d opium enema 
starch CO g^ (4 G ), water g H oz (00 ml ) and tne, o pii 
80 m (2 ml ) s houl d be administered Jleteonsni is likely to occurlf 
too much milk is gi\ en Tor its rehef turpentine stupes can be applied 
to_tte abdomen, the flannels being wrung out in water contaimn" ol 
terebmthin 60 m (4 ml ) m 2 pints (1 2 htre) of water If the tempera* 
tores rises above lOl" F (40* C ) it should be lowered 2®F (8 C®C ) by 
tepid spongmg Cfaloramphemcol should be given by mouth For an 
adult the dose is 1 G every 8 hours for 8 or 4 d ays until the t emperature 
falls to nomak subsequently SOO mg are given 1 1 d for 2_to 0 weeks 
Respite the normal tem^'ralufe'th'e risCdf hanvorrhage and perforation 
remains during the third week. 

Comphcations should be treated as follows 

Hemorrhage No food should be taken for 24 hours An injection of 
morphm sulph } gr (15 mg ) should be giv en If the bleedmg persists 
a s£wh and opium enema should be administered If the patient is ^ ery 
exsanguinated he should rccene a dnpjblood tmnsfusiog. An enema 
should be gi^en if the bowels have not ^ 10 ^ed m 4 days after a preli* 
mmary rectal injection of 4 fl oz. (120 ml ) of warm olive oiL 
s.^Ferfomtioa A laparotomy should be performed immediately 

General instructions The unne should be mixed with an equal 
volume of 1/20 carbolic aad and allowed to stand covered over for 
2 hours before bemg thrown mto the dram The farces cannot be 
adequately stenhsed by chnical disinfectants, but should be mixed 
with an equal quantity of 1/20 carbohe acid for 2 hours >\here the 
water carnage system is not perfect they should be mixed with paraffin 
and sawdust and burnt. Sheets should be changed directly they are 
soiled with excreta and put into a bucket containing 1 m 40 carbolic 
acid for 0 hours Fly papers should be hung m the sick room 

The Paratyphoid Fmtrs 

Paratyphoid fevers bear a close resemblance clmically and bacteno* 
logically to typhoid fe\ er , they are caused by the Salmonella paratijpht 
A, B or C 

These organisms can be identified by cultural and agglutination 
reactions Para. A is rare in England, but Para. B occurs fairly often 
Para C is met with chiefly m the Eastern Mediterranean and Mesopot- 
amia The diseases are spread in the same way as typhoid, bj contact, 
earners and infection of food , but contaminated water docs not appear 
to be so frequently incnmmated Chinese frozen whole eggs append 
to be the source of two outbreaks of Para. B epidemics m England in 
1955 and m 1901 a small epidemic occurred in England due to infecteu 
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paw dessicated coconut. Paratyphoid fever, as opposed to fever, 

can also be transmitted from animals to man. 

Clinically paratyphoid fevers may begm comparatively suddenly, 
•with shivenng and pyrexia, but the diseases arc usually less severe and 
of shorter duration than typhoid fever, and ulceration of the mtestines 
IS less hable to occur. The colon is ulcerated m some cases and the 
causative organism is more likely to be found in the fasces than it is in 
typhoid fever. The temperature curve is more irregular. A respiratory 
type of paratyphoid is described with bronchitis or pnetimoma, m which 
paratyphoid bacilli ore present in the sputum, and a septicremic type 
with high remittent fever, pneumonia, arthritis, memngitis, pycio* 
nephritis, endocarditis, cholecystitis or pelvic abscesses The treatment 
IS identical with that of typhoid fever (see p. 5S7) 


Brucellosis 

{Vndulant Feier. MdUa Fever. Ahortus Fever) 

Definition. A disease due to a specific miao^rgamsm and conveyed 
by milk. 

Etiology, The Brucella group of organisms includes the Br. 
meUterwe infecting goats and sheep, the Br, aborius of bovines and the 
Br, suis of swine In Great Ontam only bo\‘ine3 are infected, in America 
swine are also infected Both Bruc^ groups may cause undulant 
fever in man. Fifteen to twenty per cent of adult bovines m Great 
Britain were mfected before the late war, but the number has now been 
reduced by vaccmation. Cream is a less common source of mfection, 
and butter and cheese ore doubtful sources Veterinary surgeons and 
farmers may be infected through the skm •while looking after parturient 
cows Malta fever is usually contracted through drinking goats’ tmlk. 
Water may be contaminated from goats and the disease may also be 
transrmtted through cheese The disease occurs m almost every part of 
the world. Predisposing causes t Sex. Males predominate possibly 
because of an occupational incidence Age : 15 to 45. 

Pathology. The brucella lodges in the cells of thepcticulo*endothclial 
system, fapnualJy juj the lymph nndwi, IiMir, jplecn ami bone juarrow. 
Small granulomata are formed. Caseation does not occur but there may 
be suppuration The testis, ovary, or meninges may be nifected 

Innibatlon Period. 5 to 80 days, usually 2 to 4 weeks. 

Clinical Findings. The patient is gradually taken ill with malaise, 
headache and pam in the back and limbs The onset may be sudden 
with a rigor. Pams may also be fdt in the ja^vs, eyeballs or testicles 
In some cases the throat is sore and swallo-wing is painful 

0/1 Ezaminaiion : The most sinking feal'ure is the continued fever. 
The temperature usually rises irregularly and remains remittent for 
1 to 4 weeks. After falling to normal, the temperature may nse again 
in one or two daj'S, but the second wTive is generally shorter tlian the 
first. The temperature may then settle to normal with an occasional 
rise to 09® r. (37 2* C ), or for a prolonged penod, sucli as 8 months. 
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irregular rises may occur The pulse is usually slow, about 80 There is 
often marled sweatmg m the early mommg. and transient pimful 
swellmgs may occur m the jomls The bowels tend to be constipated 
The spleen is palpable m some cases Less frequently the hver and l> 7 Dph 
nodes may be enlarged Epistaxis may occur late m the disease A 
vesicular eruption may be seen on the palate The blood There is 
leucopema with a relative lymphocytosis of about 50%, and some 
anemia The a^lutmation test is usually first positive between the 
sixth and fourteenth days An agglutination m a dilution of 1/80 is 
considered to be diagnostic Often agglutination in a dilution of 
1/1 000 or more is obtamed The blood culture is often positive, but the 
organism may not grow for 19 days or longer, under anaerobic con* 
ditions Vanettes Mild attacks probably frequently pass unnoticed 
A severe septiraemic form is also described 

Differential Diagnosis The disease must be distinguished from 
other causes of prolonged fever, sweating, and joint pains, such os 
entenca infections, tuberculosis, mnlana, septic infections, rheumatic 
fever and influenza The diagnosis rests upon the agglutination test, 
the leucopema, and the isolation of the organism &om the blood. There 
IS also an intradermal test performed by injecting 0 1 ml of brucellm 
With a positive reaction an oedematous area with surrounding erylliema, 
2 to 6 cm. m diameter, appears in 4 to 48 hours This is an indication 
that the patient has had a brucella infection m the post, or has one at 
the time of the test. 

Course and Complications As described above, the course is 
characterised by a tendency to relapse and so it is difficuU to say when 
the disease is cured In some cases the disease lasts only a few days, in 
others for many years Complications include bronchitis, orchitis, 
abortion, mastitis, parotitis, arthritis and pains m the extremities 

Prognosis. The mortality rate is 2 to 8%, and the disease is often 
serious owmg to the tendency to prolonged in%*alidism 

Treatment. Fropkylaci\c Only pasteurised or boiled milk should be 
drunk. The treatment of infected cows is still undeaded Living non 
virulent vacemes are usually administered to check the abortion but 
there is a nsk that the cows then become chrome earners, chminatmg 
the organisms m their nuIL. 

Curaiive The patient should be put to bed and a mild aperient 
given The diet should be liquid dunng the pyrcxial waves, such as 
boiled or pasteurised milk, dextrose orangeade, barley water and meat 
extracts, but nourishment should be inocased dunng the apyrexial 
mten als Pams may be relieved by aspmn 10 gr (0 6 G ) t.d.s as 
required If the terapemture is above 103" P (39 4* C ) it should be 
lowered 2® F. (1 1® C ) by tepid sponging Achromjem, 0 5 G for an 
adult, maj be gn en every 6 hours for 2 to 8 weeks A second coune 
should be given if relapse occurs In the more soere cases, especial!) 
those infected witli Br jnelilatns or Hr suis, intramuscular injections 
of streptomj cm 1 G should be given every 12 hours for a week, followed 
bj 0 S G every 12 hours for 2 weeks The urine and faces should be 
disinfected as for tj-phoid fever 
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Typhus Fever 
(Sported Fner) 

Definihon An acute infecbous disease characteris ed by fever, a 
lyj)icaj_rash, profound toxemia and nervous symptoms 

Etiology Typhus fever is caused by Rtclrttsia prozcazeJct oval 
filter passing organisms These are found in the patient (internal 
organs) and in lice (pedieuli eorports and also captha) wluch transmit 
the disease Typhus fever is spread by hce, cither by their bites or by 
their excreta being scratched into the skin The louse does not become 
infective for 6 to 7 days after biting a patient with typhus Slunne 
typhus IS caused by the RtekeUsta moosen and is transmitted by the rat 
flea Scrub typhus is described on p 752 Predisposing caiises 1 
Under nutntion and famine 2 Dirt and over crowding 0 Season 
Winter and spring 4 Age and sex All ages and both sexes are affected 
5 Locality It is more common in Eastern than in Western Europe 
It occurs in North and Central Asia, North Africa, and near the Andes in 
South America It is unknown in the tropics except at great altitudes 
It occurs endcmically and in epidemics Brill’s disease is probably a 
rccnidescent form of louse borne typhus Tabardiilo, which occurs in 
Mexico, IS louse borne typhus 

Pathology Typhus nodules ore found microscopically post mortem 
in the skm, brain and other organs They ore due to localised necrosis 
and dilatation of small vessels The spleen is enlarged and soft and 
petechie may be seen lo various mucous membranes 
Incubation Period. S to 21 days, usually 12 to 14 days 
Clinical Findings There may be a prodromal period, with malaise, 
for a few days The patient is usually suddenly taken ill with frontal 
or occipital headache, pains in the back and limbs, shivering nausea or 
rmrly vojniling 

” On Examination The patient is flushed and looks rather drowsy , 
the eyes arc congested and the tongue coated The temperature is 
raised to about 100“ F (87 8“ C ) Tiie course of tins disease I as been 
considerably modified by immunisation and by the use of cliloram 
phenicol and Aureomycm The following description is that of an un 
immunised case not tinted by these antibiotics 

TAe iTss'b sppat^lF ovr the or tttih dsy Ursi &ss'* sahcniiailsT 

mottling the ^ts being under the skin and later papules develop 
These are rose pink, fading on pressure and resemble typhoid spots 
They enlarge, become darker, brownish and do not fade on pressure 
Smtdl pctcchifc may be seen between the spots The whole rash is 
called a “ mulberry ” rash, It appears first on the trunk end spreads 
to the limbs the face is usually exempt but is red and swollen. The 
rash fades durmg the second week and leaves some staimng It does not 
appear in crops The skm cmiU a peculiar mousy odour The tempera 
ture I his usually rises irregularly during the first 4 days to about 
lOS^r (89 4“C) thereisthcnacontinuedfeverforoboutawcck when 
tiic crisis occurs about the tenth orfourlecnlh day Tlie fall is critical but 
may take 2 to 0 days before normal is reached The pulse increases in 
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rate with the nse m temperature The respirations are tisually increased 
to about 20 per mmute The Wood There is a leucocj losis, with 
excess of monocj'tes (up to 15%) A special agglutmation is given 
by the serum, called the 'Wefl Fehx reaction The serum ogglutinat« 
B proteus strain 0X19 It is often found that by the end of the first 
week the titre reaches 1/200, and by the end of the second week 1/1 000 
or more A nsmg litre is characteristic of an actn e mfection The 
slide test is often positive bj the end of the first week, A drop of blood 
IS mixed with a loopful of methylene blue coloured proteus 0X19 
suspension on a shde Agglutmation ts shown bj the formation of blue 
aggregates visible to the naked eye The cerebrospinal fluid is clear, 
but may contam an excess of glob ulin and leucocytes 

The general condition throughout the febnie penod is one of extreme 
prostration , on excited delinum may occur during the first week, 
followed by “ coma vigil ” in the second week, m which the patient 
hes semi-conscious with ejes partially open and muscles twitching 
Thepatientmay betortured by fearfuJ delusions The pupils arensualJy 
small and the knee jerks are absent, the tongue becomes dry, black 
and cracked The bowels are often constipated earlj and diarrhcca 
may occur m the second week , thirst is marked and there may be some 
deafness . the spleen is usually just palpable In a fa\ ourabic case, 
when the temperature falls, the condition rapidly improves 

Vanettea 1 Mtld typhiu 2 Severt or blasting Ujphm {Typhus 
ndsrans), which is rapidly fatal 8 Typhus sine eruptions may occur, 
m which the Wed Felix test u positive 

Differential Diagnosis Typhus ts very rare m England, and when 
on isolated case occurs it is most likely to be mistaken for t^^ihoid fever 
or measles Other conditions which may require exdusion are 
Influenza, cerebrospmal fever, malignant malaria, enccpliahtss, 
purpura, rclapsmg fever or uroimia The marked prostration, typical 
rash and W eil Felix reaction serve to differentiate tophus 

Course and Complications A relapse is extremely rare, but a second 
attack may occur Complications mclude Larjmgitis, bronchitis, 
myocardial degeneration, v enous thrombosis, otitis media and nephritis 
Permanent mental deterioration, inability to concentrate or headaches 
may be sequelce 

Prognosis Tj'phus fever is s senous disease and the mortality 
increases with the age of the patient. The outlook lias, however, been 
much improved by the use of antibiotics 

Treatment Prophylaetu Good protection is obtained by the 
vaccine, prepared by growing the Jttckstisia proveazsht m tlie yolk 
sac of chicken embryos Three doses of I mL are given at weekly 
intervals Freedom from lice is all important. Xative populations 
should be deloused by D D T (dichlor-diphenvl trichlorcthane) powder 
during epidemics Quarantine penod Contacts should be deloused 
and quarantined for 15 days Isolation penod Tlie patient should 
be isolated for 5 weeks 

Curaiivs The patient should be token to an isolation hospital, his 
clothes remov ed and deloused b> D J) T powder, the axiUarj and 
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pubic hair shaved, the head closely clipped and treated with sassafras 
lotion, o1 sassafras (B P C ) i fl oz (22 5 ml ), ol amjgdal CO m (4 ml ), 
with a stiff brush to destroy mis, and bathed m soap and water The 
attendants should have their hair and persons protected from lice by 
caps, overalls and DDT poTider, and they should wear rubber gloves 
Aureomycm or Chloromycetin should be given in doses of 1 G hourly 
for 8 doses, followed byOStol5G6 hourly This should be continued 
for 48 hours after the temperature is normal The mouth should be 
cleaned after feeds with gljcenn and borax Circulatory shock may re 
quire treatment by transfusion of plasma, or saline and glucose For 
restlessness or insomnia phenoborbitone 1 gr (CO mg ) may be gi\en by 
mouth, or hyoscin hydrobrom 1/200 gr (0 8 mg ) injected subcuta 
neously Coramine (nikethamide) 1 5 ml may be injected subcutaneous 
ly 4 hourly 


Q Fever 

Definition An acute febnle illness often accompamed by 
pneumomtis due to a Hickettsial mfection The name Q fever was 
ongmally chosen by Derrick, who first described it m 1087 m Queensland, 
“until a fuller knowledge should allow a better name” It has sub- 
sequently been recognised in Europe, Africa and America 

Etiology The causative organism is the liicfcctUia bumeti 
Human beings arc infected by occupational exposure to dairy cattle, 
and by dnnl^g raw milk from infectni cows The i?. buiwlt has been 
found m the bandicoot, a small Australian bush animal, and m various 
ticks 

Pathology Rickeltsue may be isolated from the lungs spleen, 
testes, brain and kidneys The microscopical appearance of the lungs 
resembles that found m psittacosis or in the virus pneumonias 
Incubation Period 12 to 15 doys 

Clinical Findings Tlie disease has a sudden onset, the temperature 
rising to 103® or 104® F (39 4® or 40® C ) It may fall to normal once 
or twice in the 24 hours. The puke is slow, and m severe coses tliere arc 
ngors and heavy sweats Prostration, delmum and coma liave been 
described There is severe occipital and retro-orbital headache and 
generalised muscular aching In o few days a dr> imtating cough 
appears, and a little bloodstamed sputum may be expectorated 

On Examtnaiion ’ Small areas of high pitched bronchial breathing 
with fine r41cs may be heard in the lungs Occasionally there is a lobar 
consolidation, pleural friction or pleural exudation The spleen may be 
palpable There is no rash, as occurs with other Hickettsial infections 
X ray examination of the lungs shows patchy, rather umform shadows, 
which may persist after the patient has apparently recovered The 
temperature often falls to normal after a week but it may persist for 
0 to 4 weeks There is usually no amemta and the white cell count is 
often normal although there may be a rclatue or absolute lympho 
cjdosis The Rickcttsix may be found in the blood less often in the 
urine. The scrum taken on the twelfth and twentieth dayB__usuany 
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shows on increase m ngglutmation tilre or from 1 m 4 to 1 in 20. with 
nckettsnl emulsions 

Differential Diagnosis Most cases in this country are probably 
mistoken for virus pneumonia Derrick considered the possibility of 
typhus fever, undulant fever, typhoid and paratj^phoid feier lepto 
spirosis and influenza Diagnosis is established by the ag<»Iutination 
test which may rise to 1 m 80, and by finding the causatne organism 
in the blood or urme In epidemics the source may be traced to the 
milk supplied from a special farm although the infected cows appear 
healthy 

Prognosis The death rate is about 1 m 500 

Treatment Aureomycin should be given m doses similar to those 
for typhus fever (see p 593) The response ts often rapid and dramatic, 
the temperature quickly falling to norma) the headache disappearing 
and the patient feelmg well and asking to get up 

Erysipelas 

Defimtlon An acute infective disease characterised by fever and a 
typical inflammation of the skm 

Etiology Erysipelas is due to mfcclion with different t>’pcs of 
group A hffimclytic streptococci Preduposing causes 1 Alcoholism 
2 General debiLty and defective sanitation 8 Season Autumn and 
winter 4 A previous attack Recurrences are very common 5 Age 
It occurs m new bom infants and subsequently chiefly between the ages 
of 20 and 60 

The organisms enter the skm through a mmute abrasion or through 
operation wounds or birth mjuries (puerperal erysipelas) They are 
conveyed by direct contact or by contammated bands or instruments, 
or the infection may occur apparently independently 

Pathology The organisms are found chiefly m the lymphatics at 
the edges of the mflamed area of skin and spread to the subcutaneous 
tissues may cause suppuration Toxzemia js often severe 

Incubation Period. 2 to 8 days or longer 

Clinical Fmdings The patient, who is usually on adult, may give 
a history of some trivial injury to the face, or may be TCCOTcnng trom 
an operation or childbirth There is usually a sudden onset with 
sbivermg headache, malaise, and at tunes vomiting and a sore throat 
A burning sensation is then felt on a certain area of the skm 

On Examination A bright red patch is seen, with a defimte raised 
margin This spreads and the skin becomes tense and shiny, and 
vesicles or blebs containmg yellowish fluid may form on the red area 
This fluid usually docs not contain streptococci 

Facial erysipelas usually begins near the nose or inner canthus of Uie 
eye The face may become very bloated and the eyelids so cedematous 
that the patient cannot see , the ears also become red and tense and 
the tongue is very furred The tissues are at this stage very painful on 
pressure, and the skin feels tightly stretched The lymph nodes in I w 
neck are enlarged Hesdachi^ insomnia and noi^ dclmum may be 
troublesome 
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Erysipelas may spread from one part of the skin to another (wander- 
mg erysipelas), or the lesion may first appear at such sites as the back, 
around the umbihcus m newborn infants, around the vulva during the 
puerpenum, and eroimd any operation wound which is usually a 
“ dean ” one. The fauces may be red and swollen (faucial erysipelas) 
or the mucous membrane of the nose affected The temperature rises 
rapidly to 103" or 104® F. (39 4® or 40® C ), but usually falls quickly 
with pemcilhn treatment Tlie blood shows a polymorphonuclear 
leuco^osis The unne usually contains albumin ^Yhen the rash fades 
it IS followed by desquamation 

Differential Diagnosis Erysipelas must be diagnosed from simple 
mflammations In the latter there is not a raised, red edge, and the 
central part of the inflamed area is more angry looking than the 
periphery. The constitutional disturbance is not as great. 

tourse and Complications Itelapse may develop after the tem* 
perature has been normal for a day or so, or several months later 
Comphcations include septicicaua, subcutaneous abscesses and 
bronchopneumonia 

Prognosis. Erysipelas is frequently mild, but the outlook is more 
serious in an alcoholic, in tlie new bom and m the aged 

Treatment The patient should be kept m bed until the temperature 
IS normal and the lesion healed Procaine pemcillin, 300,009 units, 
should be injected intramuscularly every 12 hours for 5 to 7 daj’s The 
temperature usually falls to normal m 48 hours 
The affected skin moy be covered with Imt soaked in a cold saturated 
solution of magnesium sulphate. The eyes should be washed out with 
bone lotion and a drop ofAlbucid Soluble, 10%, instilled e\ery 4 hours 
if they become inflamed 
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INFECTIOUS DISEASES OF KNOWN AND 
DOUBTFUL ETIOLOGY 
Syphilis 

Definition. A venereal and genera) disease caused by a specific 
protozoon 

Etiology The causative agent is the Treponema paUidum 
{Spxrockaia pallida) Infection is usually by direct transmission in 
sexual intercourse The primary sore and secondary lesions, such as 
condylomata, are very infectious, and the tre ponemes may also be 
present in the saliva and urine in the s ec^darv—stage 
gummata, such as^ay occur in^he throat are also sources of infection 
Syphilis less often results from oth^ causes, as by contact with an 
infected article such as a cup or a pipe, or the primary lesion may occur on 
a doctor’s examining finger {eypktlts tnnoeens) The disease may be 
transmitted by an infected mother to her offspring (congenital sj’phihs) 
The organisms usually enter through an abrasion in a mucous 
membrane 

PatboIogyX The mitiol lesion is the primary sore or chancre. The 
treponemes pass to the neighbouruig lymph nodes and rapid dis 
semination by the blood stream ensues, probably as soon as or even 
before, the chancre is visible. The primary sore is usually genital, but 
extragenital chancres may occur on the lip, tonsil, tongue, breast, 
finger and eIseivhere‘^ The secondary stag e is the cbn ical m anifestation 
of cenerahsation of Sectio n , lymph nodes ore enlarg ed, especially 
the posterior cervical, oxillaiy and supratrochlear > a nous rashes occu r 
due to rea ctions a round cutaneous blood vessels, "The k idneys m ay 
shoV^ eTidence ot pephro sis 'T' Gumma forroation is the cliamcte nytic 
f^iure of the tertiary stag eT^tbe gumma being a granuloma which is 
comparatively avascular It may occ u r in the skin, the bc^ or l ungs, 
th e li\ e r, the central nervous system , bones» no d i n oth er tissu es The 
aftCTies are especially affected m syphilis, there being early , a round 
celled infiltration of the adventitia The mfiammatory cliange spreads 
inwards along the vasa vasorum to the media, where rupture of clastic 
fibres occurs In the aorta this predisposes to aneurysm The mouths 
of the coronary arteries are constricted, but the vessels themselves are 
unaffected Endarteritis obliterans may occur in the smaller vessels. 
Treponemes are most numerous in the primary sore and the neigh 
bounng lyunph nodes , they occur m the blood, wrebrospmaJ fluid and 
in the cutaneous lesions , they are roost scanty m the tertiary lesions, 
but he dormant there, bemg sheltered from blood borne spirochetocidal 
drugs, o>ving to the mterfercnces with the blood supply 
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Congenita] S} 7 ihllis 

Clinical Findings. A history is often obtained that the mothe r 
has had a senes of miscamagea or still births before b living clurd is 
bom birth the infant may be normal 7n appearand, oFsmaU The 
skinlnay be sallo w {cafi an icit), the face old looking and the cryjather 
s queaking A bullous or p ustular .eniptionjroa^e,Prc.$en t at Inrt h 
The various manifestations of congenital syphilis are best classified 
under the age periods at which they are hkely to appear 
yy'AtUxrth Slueh hair on the head (syphih tie mop) Aged appearance 
B ullous ra sh, (syphilitic pemphigus), especially on the palms and soles 
White pneumoni a (due to fibrosis of the lungs) 

Three to Four Weeka Sy plulitic roseola, especia ll y ar ou nd th e 
buttock s , “ snuffies " due to rhimtis , otitis med ia Ch orofditis and 
jntis Paroxysmal hxmoglobmuna 

Three to Four Montiia Epiphysitis, causing apparent paralysis of 
limbs (pseudo paresis) Ilhagades ( fissures) at thejinr l*^ of 
which lea\e radiating scars on healing Condylomata in the perineum 
or under the arms Enlarge ment o f t he spleen and l iver Gumma of 
the testicl e ” 

y S\x^oTu:elve Moniha Iritis Bossing of the skull on the frontal and 
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be very slightly or vepr severely affected. Fresh manifestations are 
liable to show themselves in late childhood or early adolescence, as 
mentioned above Usually the child grows up, but is often stunted 
and the intelligence may be below normal Secondary infections are 
liable to occur 

Prognosis This depends upon the intensity of the mfection and 
the organs affected The virulence usually diminishes in proportion 
to the length of time the mother has been infected 

Treatment. ProphyUtctie The mother should be given a course of 
anti syphilitic treatment before or during pregnancy This consists of 
the mtramus cu laiL-mi e ction of 600.000 u mts.of a procaine penirillm 
daily for 14 days In every subsequent pregnancy the_pmcfiin » 
penicmm is repeated for 14 days. 

Curative (iingenital syphilis in an infant or child is treated by the 
daily mtramuseular iniectioo of_3 Q0.00Q-imit3Jif-a prQ raipf» prni f-|11in 
f or 14 days Fo^ such coHBg^jre^gen dugn£_a-p_grjQjlj!i.S_i£2IS 
Interstitiu keratitis should be treated by an ophthalmologist 

Acquhed Syphilis 

Incubation Period. This is usually about 28 days probably never 
less than 10 days, but it may be prolonged to 12 or 18 weeks 

Clinical Findings Primary Stage The patient gives a history tliat 
about 4 weeks after sexual intercourse he noticed a small red spot on 
the penis This enlarged, but was painless and gradually formed a 
sore 

On Examination The sore has an indurated cartilaginous feeling 
(hard or Himterian chancrer after 2 toJfi_weel^ S^m~wcles~{r6m 
it on shght Bca n fication . and this serum is teemmg with treponcmes 
The chancre may be withm the meatus of the uretl^ or at other sites 
as mentioned on p 590 If untreated the chancre heals m about 0 to 
8 weeks, leaving a scar The neigh bouring lym ph nodes enlarg i^ and 
treponcmes are found in the Quid obtained by lymph node puncture 
The lymph nodes may suppurate if there is a mixed infection con 
stituting a bubo In about another fortnight enlargement of Ij-mph 
nodes is also noted at the back of the neck, under the arms and m the 
supratrtxhleaT regions The blood ^yiissemionn reaction become s 
po sitive about S weeks after mfe<^n and chang es in the prote in and 
^ contents of the cer e brospinal tluTd twe usu'^y prese nt. 

The Second^'Siage Thu i7^ted about * weeks or later (up to 
6 months) after the appearance of the primary sore, and is characterised 
by systemic disturbance, as shown by headache, sore throat, angm ia, 
skin rashes generahsed IjTnph node enlargement and at times by nepb 
j^is The patient inay also complBm"or pains in the hmbs due to sj-no- 
vitu or penostiUs Various rashes may occur, the syphililic roseola w 
ham*CQloiired or broirnish, and is seen on the trunk and cTtremitics 
Brownish pigmentation with areas of leucoderma maj develop on the 
neck, especially in dark haired patients Papulo-pustular or 5C^> erup- 
tions may also appear on the body and limbs, the epjthchum ma> be- 
come heaped up m a corneal mass, fonnmg rupio. Soft warty excr^ 
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scences or condylomata are apt to form on moist surfaces which are not 
kept clean, as around the anal m argin , vuh a and under tbe breasts The 
throat may be very red, and ** snail track "greyish wlute streaks may be 
seen on the fauces or soft palate, and ulceration of the tonsils ^Vhlte 
mucous patclies may occur tnstAe the cbedj Alopecia of a general or 
patchy type is liable to occur Chronic laryngitis may be present Jaun - 
dice may develop w itluin enlarged liser, or_m a seve re fonn ,with~ncutc 
yellow atrophy The blood There is anam ia, trep onemes may 
be present , and the Wassermann reaction is positive . Th e ^rcHro - 
spinal fluid The Wassermatm re acti on is often p ositiye, amToTHw 
cnanges, such as excess of ^buli o. in crease of lymphocytes, and a 
c haracteristic colloidal gold curye (Lange’s test) may be present (see 

Tertiary Slage This stage may emerge directly firom the preceding 
one, or be separated from it by an interval of many years It is 
characterised by the formation of gummata Tbe gummata may appear 
in various parts of the body In the skm and subcutaneous tesues as 
ulcerating nodules wluch separate, leaving punched out ulce rs, and on 
healing form thm paper like scar s , in muscles, forming pamless swell 
mgs, which eventually ulc»ate , and m bones, causing severe pains, 
usually mtensihed at night Gummata may also form in internal organs 
such as the liver, the testis, lungs, pituitary and the suprarenal The 
heart may be involved, the gumma giving nse to disturbances of eon 
duction according to its situation, or to localised myocardial degencm 
tion S^TiliiI itic artenal cltangcs give nse to cardio vascular or renal de « 
generation The venous neuroloa^t diseases stich os cen erai p ai^ysis. 
tabes cl walls cerebral gmnma, memr^tis and m^ i ^o-myelit is. are 
described m llic cimptcr on nerves diseases TL'liValimcntary tract may 
be allcctcd Glossitis, leukoplakia, localised gumma or ulceration may 
occur m tlie tongue There may be ulceration of the tonsils or gumma 
formation in the ccsophagus, less frequently ro the stomach Intis and 
otitis ma> also be scen a s tertia iy mamfe 'ytf itiQDs. A prolonged con^ 
tinued temperature lasting for several weeks is met with at times during 
the tertiary stage The various rcsulb produced b> tertiary syplulis are 
more fully considered m the chapters dealing with tbe heart, lungs, 
ahmentary tract, etc. 

Differential Diagnosis In the primary stage the diagnosis should be 
established by findmg treponemes in the serum from the chancre, and 
treatment should not be delayed until the blood Wassermann reaction 
becomes positive Chancroid, herpetic and scabictic lesions may 
cause confusion In tbe later stages the diagnosis is usually established 
by the Wassermann reaction of the blood and tbe cerebrospinal fluid 
Combined lesions may occur, such as an epithchoma of the tongue In 
a patient who is also a victim of syphilis A positive \Vasscrmann 
reaction ma> also be found during the pyrexial stage of maJana, although 
the patient is not suffering from oqibihs, and it has been recorded in 
other diseases, such as scarlet fc\cr, Q^ihus fcier, yaws, etc 

Course and Complications The disease usually pursues a ^cry 
chronic course, and tlie treponemes are apt to lie dormant m various 
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parts of the body, shut off from the blood stream Later they pee 
rise to severe reactions in the form of tertiary lesions 

Prognosis Syphilis is a very serious disease, and it is impossible 
to say in any individual case what course it will pursue. A mild initial 
lesion maj be foUowed years later by crippling cardiac complications 
or fatal nervous affections EOicioit treatment in the earliest stages 
holds out the best hope of a permanent cure 

Treatment. Prophylactic, Avoidance of irregular sexual intercourse 
IS the best preventive. Apart from this, protection is afforded bj the 
use of a condom or sheath dunng intercourse and the immediate w ashing 
of the genitalia in soap and water after mtcrcoursg Tlie patient should 
not marry for 2 years from the beginning of the treatment, and his 
Wassermann reaction should be negative 

Curatiie As soon as the chancre appears and the diagnosis is 
established by finding treponemes m the smear, a course of treatment 
should be instituted The patient must not take an> alcohol, and if 
feverish he should be m b ed Procaine penicillin m oU contmning 2% 
aluminium monostearate ( PAif) should b e injected intramuscularly dail y 
m doses of COO OOP units for 1 4 daj^ Uuring the first j car the blo^ 
\Vwsennann reaction is^etemuneu every 8 months, and every 0 months 
dunng the second and third years The cerebrospinal fluid is examinetl 
at the end of the first and third years If there is a relapse the treatment 
IS repeated 

For late syphilis, including tbelatcnt form and the tcrtmrv manifcst a 
tions, 000.000 units of a procaine pcmciUm ore inicctcd intramuscula rly 
daily for 4 weeks After C mo^to the penicillin course is repeated 
Further courses are given dunog the next 2 > ears if the serol^^ 
diDi^l findings are not satisfactory 

2'he Jarisch Uerxkctmer Ilccu^n Tlus maj result from penicilhn 
treatment It may occur on the day after the first or second injection 
It IS probably due to an increased actmlj around the site of the lesions, 
caused by liberation of toxins from the treponemes dcstroj ed Thus 
the rash ma> be more marked and the AVasserraann reaction become 
more strongly positive If the lesions arc cardiac, laryngeal or cerebral, 
very gra\c results may ensue from vascular changes in the affected 
areas, such as heart failure, laryngeal obstruction or pamlj’sis To 
prevent these reactions the initml dose ot peniaHin should be small 
(see p 412) 

Gonorrhea 

Definition. A veneral disease caused by infection with a speaOc 
micnococcus 

Etiology. The cause is the Neissera gonorrhaa (gonococcus) 
Infection in man is usually by sexual intercourse Infants mnj liave 
their eyes infected at buih if the mother is suffering from the disease 
Gonorrhceal N aginitis of children may become epidermc m institutions, 
due to infected towels or clothes 

Pathology. The gonocowus pcnetrates^mucous metnbraRcs, such 
as line the urethra or %agina It may sp^ai^du^ly to the uterui, 
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n^ine t ubes, peritoneum , the greater_vestibular_glnnds (glands of 
BartHolin), prostate, seminal vesidcs, bladder, pelvis of the kidney, or 
rectum. It ma y be carried by the blood stream to the heart, meninges, 
joints, musics, tendons or cyes"Tlie t^ns may^use such Iwions as 
peri pheral n^eurrtis, keratoderma or iritis. Infection may be conveyed 
’by thTUnger to the eyes, causing ophtHalmia. 

Incubation Period. This is usually from 8 to 10 days. 

Clinical Findings. Acute gonorrhtea is characterised by acute 
urethritis, ^nd in the female also by cervicitis and vaginitis. The 
secondary complications, which WMe formerly so common, are likely not 
to occur with early penicillin treatment. They included : Acute 
artliritis , m^ii^is or myelitis, pmcardttis, endocarditis and myocard* 
iM, peripheral neuritis and septicfcrma. 

Gonorrhceal Arthritis. The patient is usually a young adult of 
either sex who may be suffering from an attack of acute gonorrfacea, 
or who may have been infected previously. He is suddenly taken JU 
with mal aise andjmtn in one or more joints. Often one joint only is 
affected, such as the knee, ankle, wrist, shoulder or elbow, or the pain 
may be localised to the 6tenio*<davicular, temporo-mandibular, spinal 
or sacro*iliac joints. 

On Examination ,* The affected joint, if one of the large ones, is 
^pUen, tender, and the skin over it may be slightly red and__hot ; 
ef fusion i^resent in jomt and movement is painful. There is also 
institutional ’disturbance, for the t^gue is,furred and the temperature 
and pulse.rate arc raised. Fluid aspirated from the joint is scro- 
fil^inous and may rnatain gonococci. In women there b usually a 
vaginal discharge, and in men a urethral discharge may be present 
before or after prostatic massage. A swab taken from the cervix uteri 
or from the urethra after prostatic massage often shows gonococci. 

Varietisi. Chronic hydrarthrosis, which b painless and insidious 
in onset, may occur, or subacute polyaithritb. 

Differential Diagnosis. The commonest error is to diagnose the 
condition as acute rheumatism, or some other variety of acute infective 
arthritis. The characleristic features are the history of gonorrbeea, 
which, however, b often not forthcoming, the special joints affected, 
the presence of gonococci in the gcnilo-urinary discharge, a positive 
complement fi xatio n ^twt. and the response to speafic treatment. 
Sallc^aEeFfml to gi^ relief. 

Course and Complications. The joints usually recover with proper 
treatment, but stiffness may persist for long periods. A chronic, 
painless arthritb, with effusion, may ensue in some coses. 

Prognosis. This is generally go^ 

Treatment. If the case is seen early a single mj^lon of 000,000 
units of procaine penicillin with aluminium nionost^rate (PAM) usually 
effects a cure. If “ gleet ’’ persists after adequate'‘pehidl!in treatment it 
is due to non-specific urethritis and should be treated with Aureomycin. 
For gonorrheal arthritis 000, 000 u nite of pcniciUin should_be injected 
ever)’ 22 hours for 5 to 10 dajTi. For snilvovaginitis and for secondary 
c^iplicatlbnilhcpenicillm should be followed by a course of sulphalhm- 
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zole Suppurative periadenitis of the greater \ estibular glands requires 
aspiration of the pus and subsequent injection of 100 000 units of a 
water solution of penicillin The dose of sulpbathiazole for an adult js 
4 G , followed by 2 G 6 hours later Subsequently, 1 G is given every 
6 hours until a total amount of 80 G has been taken Tlie urine should 
be kept alkabne by a potassium citrate mixture, 5 to C pints (3 to 0 C 
litres) of fluid being taken every 24 hours In all cases the blood ^Yasser 
mann reaction should be determined at the end of 2 and C months 


Influenza ^ 

{La Gnppe) 

Definition* An acute infectious disease characterised by fever, 
prostration a great habihty to pulmonary complications and to cpi 
denuc incidence 

Etiology The HtEmophilus tnjtutnzis (Pfeiffer’s bacQlus) is not 
usually accepted as the cause of influenza, and its rdle is uncertain, 
although it is frequently found in the sputum in all types of the disease 
H influenza: is accept^ as the cause of influenzal menmgitis Tliree 
viruses have been found in influenza. A, B and C, but in many cases no 
virus can be detected Virus A was described m 1938 when it was 
found that garglings from influenza patients would produce a irons 
jmssible disease in the ferret It is more virulent than Virus D several 
strains exist and it is Lable to cause epidemics every two years Virus 
B, discovered m 1940, differs from A in its antigenic properties 
VmisCwasdiscovered(nld49 Innuenzatendstobccndcmicand tocause 
epidemics every 4 or 5 years of a comparatively mild type The majority 
of wide-spread epidemics have been associated with virus A infection 
During an epidemic it may be impossible to isolate a virus from as many 
as 75% of the cases which are clinically typical examples of influenza 
Pneumonic complications are probably less common in B infections 
Streptococci, pneumococci and staphylococci arc probably secondarily 
mfecting organisms The cause of pandemic influenza the most 
important variety, has not been shown to be a virus and remains 
uncertain Predisposing catues Nothing is known on this score except 
that the disease tends to occur in pandemics about every 10 to 40 years 
and in epidemics about every 83 weeks In the 1589 pandemic infants 
and old people were affected whereas m the 1918 pestilence young 
adults in the prime of hfc were the victims It is estimated tliat 
20 million deaths occurred in this pandemic Three waves were noted 
in the last two pandemics the second one being the most senous The 
disease spreads with great rapidity 

Pathology Post mortem the clionges resemble those of a 
htcmorrhagic septicxmia, but the spleen is not enlarged llicmorrhages 
may be seen in the sheath of the rectus abdominalis and in the rausefe 
itself The pencardmm may contain a little blood stained fluid The 
trachea shows a typical pink colour of its lining membrane between the 
rings, especially in the lower part The l^nclu contain mucopus 
Exudation may be seen in tlie bronduolcs and alvcoh, vhicli prevent 
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proper fieration of the blood. Hieniorrhagic ukos of lung tissue, ■which 
may float or sink in water, are ^ical, with patches of collapsed lung. 
Pctechiffi may be seen under the pleunc : yellow or blood-stained fluid 
may be found in the pleural sacs. The i^nchial lymph nod(» are en- 
larged and may show ^morrhages. Petechial haanorrhages are fre- 
quent in the mucous membrane of the stomach, and the interior of the 
ileum, CBcrnn or pelvic colon may be intensely congested. The kidneys 
arc usually a little enlarged and congested. 

Incubation Period. This & probably.ahout i8 hours. 

Clinical Findings. STAe Mild Type. The patient can often say the 
hoiir at which he was suddenly taken ill, with lassitude or severe 
prostration, and nt times shivering. Pain may be' felt in the head, 
beKnd“the~eyes~and on movin^the eyes, imder the sternum, along 
the djaphragm attachment.'^n the back, in the calves or shins and 
occasionally in other parts of the body. The patient may feel sick, have 
epistaxis or vomit. 

On Examinaiion : The conjunctiv® are often injected (“ pink-eye ”), 
the face fl us hed and the skin dry. The temperature rises rapidly to 
a^ut 103®JF. (89'4° C^) ¥hd the pulse is moderately rapid. There is 
T ^ally c ough on the second day and the voice tnayjje hoarse ; even in 
mild cases careful examination of the Jungs usually reveals slight abnor- 
malities, such as weak breath sounds a^a base, or a few basal r&les or 
gome ficattemd rhbfTchi. ” A’scaflatiniform rasfi may occur on the arms, 
body and legs, but the flexures ere usually left clear. The blo<^ shows 
a Ieucop»ia. The urine usually contains no albumin. The tempemture 
falls'to'honnal about the third or Afth day, according to the type of 
epidemic prevailing, and convalescence is rapidly reached. 

Severe Caaes. The Dronchopnewmotiie Type. The onset is similar to 
that of a mild case, and it is Impossible to say in any instance whether 
the patient will rapidly become dangerously iU. The sev ere sy mptoms 
may be due to an acute toxsmia, the temperature rapidly .rising^ to 
10 C.j orjuglier and the patient liccgmin g cyanosed and dy ing 

fiTthe couree of ^_few hours. In other cases bronchopneumon ia _or a 
severe purulent bronchitis may do'elqp in a few days probably due to a 
secondary infectiom Tfie respirations, becom e . rapid and may reach 
SO to 60 a minute, but the pulse is not usually proportionately frequent, 
110 to 120 being an average rate, and the temperature varies from 100® 
to 103® r. (87*8“ to 89-4® C.) or higher. A peculiar heliotrope cyanosis is 
typical, in ■which the face and ears ate mauve, but they may be leaden in 
colour, or the face may be pale, with bps and ears blue. The respirations 
though rapid are not difficult and there is no ortbopncca. Tlie cough is 
often troublesome and the sputum b of varying typ«, being cither 
wliite ^nd^Crothy, gr^iT and piurulCTil,' op~tenacrdus and containing 
bright red or brown blood. Examination of the lungs often shows very 
slight signs, but gen eralis ed rhonchi may be h eaid, or there may be 
small areas of d u]nes3,' ^sritE"s^k~ bne^ sou nds_an d aackling i^es . 
The blood is ** sticky.” Uie red eelb ma y number 6, 000,000 per e. mm., 
and iris”di!ncult to bleed a patient. This is commonly met ■witlTTn 
pandemics. There is usually a Icueopcnia of about B,OOQ to 4,000 
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white cells per c mm , with about 50 to 60% of polymorphonuclear cells 
The unne may conta in a trace of albumm , a few red and white Wood 
cells are often found and occasioiu^ a hyalo gmn^ular cast ~F^1 
cases often become delirious towards the end, with low muttering 
Patients who recover may complain of attaclis of giddiness or profuse 
sweatmg during convalescence 

The Gastro-tntestinal Type Other cases as I frequcntlj observed m 
the 1918 pandemic, assume a gastro«mtestmal form with vo miti ng and 
diorrhcea, and bright blood may be passed in the motions 

Cliferentfal Diagnosis A~ mild case nr iniiti eroji differentiated 
from an ordmarr feverish cv^ld hy the greater prostration and muscular 
pains in the back, limbs and ectemal ocular muscles and ako by its 
occurrence durmg an epidemic It must be distinguished from such 
diseases as roalana or dengue. The pulmonary \aneties would not 
usually be diagnosed unless occurring m an epidemic but the heliotrope 
cyanosis and tendency to hiemorrhagcs are suggestive 

Course and Complications The course is very variable, as described 
above Comphcations mclude Staphylococcal pneumonia, stcnle 
pleural effusions, empyema, subcutaneous emphysema, herpes facialis, 
menmgitis, sinusitis otitis media mastoiditis, jaundice, neuralgia and 
acute thyroiditis A latent tuberculous focus m the lungs may be acb 
rated, and pulmonary fibrosis or bronchiectasis may ensue Profuse 
generalised sweating sometimes follows an attack of mflucnra and per 
sists for a week or so 

Prognosis Mild cases recover Cyanosis is a very grave omen, 
and cases seldom recover if the respiration rote e.Tceeds 50 Profuse 
sweatmg is a very favourable sign lo severe cases 

Treatment Prophylactic During an epidemic all crowded places 
should be avoided. The thr oat should be gargled night and morning 
with 1 in 4 000 solution of potassium pem^ganate. Vaccination 
With an anti influenzal virus vacane is of doubtful value The dose is 
1 ml of a monovalent or mixed A and B virus vaceme A preluninary 
desensitising dose of 0 02 ml should be given ns the vaccine contains 
egg albumin. Virugon tab 1 1 d s may be given for 7 day’s Attendants 
on patients should wear a gauze mask 

Curatiie The patient should be is olate d in bed in an airy room at the 
first symptom, and remain there unhl the tempemture has been normal 
"for 2 Of 8 days in a mild attack Returning to work too early involves a 
nsk of a senous and perhaps fatal relapse. The bowels should be opened 
with aperients, if necessary For the muscle pain^and headache 
as^nn oTtab codein can be given t d s~The diet sh^d be fluid 
■during the fever stage with plenty of bland dnnks , over 6 pints (fl 
htres) a day should be taken to eliminate toxins Linct codein (B P C.) 
60 m (4 ml ) may be given 1 1 d to relieve a dry and exhausting cough 
If there is severe cy onosis oxygen should be administered continuously 
through a nasaTSthScFofBX B mask For staphylococcal broncho 

pneumonia BRL 1241 (Cclbenm) should be given (see p 158) Tliere is 
no specific remedy, but Virugo n tab 2 t d s may b e tried for 7 toJ O 
days The diorrbcen is treated by giving apb^crcdnlamuig pulv ipecac. 
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et opu 5 gr (0 0 G ) and bismuth saluki 10 gr (0 G G ) three tunes a 
day 

During convalescence no strenuous exercise should be taken which 
might cause the heart to dilate 


Tetanus 

{Locfyaw) 

Definition An acute disease^ due to a specific bacillus, cliaracterised 
by violent and pamful muscular spasms 

Etiology Tetanus results from infection with the Closlndium leiant 
an anaerobic organism which forms very resistant spores Tlie bacilli 
occur m the intestmes of animals, such as the horse and cow Man is 
infected through a wound being contaminated with soil containing the 
spores Catgut used et an operation, bunion pads court plaster, talc 
powder, or unbleached cotton wool may contain the spores 

Pathology, The bacilli remain localised, but gi>e rise to \ery 
potent cxotoxins These are probably absorbed from tlie end plates 
of motor nerves in tlie muscles and pass along the ners es to the central 
ners ous system, where they increase Uie excitability of the sj napscs 
Post mortem, muscles, such as the rectus abdommalis, may be found 
ruptured There ore very slight changes seen in the central nervous 
8} stem 

lacuhabon Period Thu is usually about da>5 In acute cases 
it may be as short as 2 days, or it may be prolonged to 8e> cral months, 
especially if a prophylactic injection of antitetanic serum has been 
gi\en 

Clinical Findings The patient may give a history of a wound 
when gardening or there may have been a war wound or a compound 
fracture, or he may be conN’alescent from an operation Tetanus is 
now more often seen in association with tnviaJ than with sei ere wounds, 
owing to the gcncralued use of antitoxm in the latter In some cases 
tetanus appears to arise idiopathicnlly, but the organism then presumably 
enters the body through an abrasion In tetanus neonatorum infection 
occurs through the severed umbilical cord Tbc patient first notices 
muscular stiffness, affecting the jaw, neck or extremities In the course 
of a few hours the stiffness mcrcnses and painful cramps may occur m 
the affected muscle groups, inth dysphagia. In children convulsions 
may be the first manifestation of tbc disease 

On Examination In the early stages no abnormahty may be found 
except an mcrcase of the deep reflexes, such ns tbc knee jerks In a 
developed case the picture is most striking and temble The paOent 
has frequently recumng seizures of violent muscular contractions so 
that the body may be arched backwards, resting on the occiput and 
heels (opisthotonus) or bent forwards (emprosthotonus) or tnisted 
sideways (pleurothotonus) The jaw muscles may be firmly contracted 
(tnsmus) and contraction of the facial muscles produce tlie appalling 
“ nsus sardonicus " Tnsmus is rarely combined with facial paralj’sis 
Any slight external stimulus such as o noise, a bright light or a touch 
may pro\oke an attack The mind remains clear and the patient may 
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ay m agony or be unable to articulate owing to spasm of the mtenxKtal 
and respiratory muscles The skm is moist or sweating, but the 
temperature and pulse are usually normal The temperature may nse 
to lOS® F (42 4“ C ) m the terminal stages, although the patient is free 
from spasms The blood A leucocytosis of about 12,000 per c-mm may 
be present. The cerebrospinal fluid is usually normal, but under 
mcreased pressure In local tetanus the spasms are limited to a group 
of muscles This occurs especially some months after a bonj injurr 
In cephalic tetanus there is dysphagia and paraljsis of cranial nerves, 
together with generabsed convulnons 

Dlffemitial Diagnosis. A clue to the diagnosis is usually afforded 
by the history. Other causes of trismus (see p 393) must be excluded, 
and spasms due to strychnine poisoning, meningitis or tetany. In 
tetanus the muscular spasm does not fuUy relax between the attacks 

Course and Complicatioas lo fatal cases the spasms become more 
severe and frequent. Complications include rupture of a muscle and 
bronchopneumonia 

Prognosis Early and eEcient treatment render the outlook more 
hopeful, but even then the mortality is usually over 50% Death 
may occur in 8 or 4 days from asphyxia or heart failure The prognosis 
IS usually worse if tetanus rapidly follows the mfliction of a wound 
Cole calls the ” period of onset ” the time between the onset of tnsmus 
and the first generalised reflex spasms A penod of onset of less than 
2 days indicates a reiy grave pn^osis The prognosis is better with 
wounds of the lower extremities 

Treatment Prophyladie Tetanus toxoid 1ml .given subcutaneously 
and repeated in su weeks, is used for prophylactic inoculation of 
members of the fighting forces Subsequently, in the 1039-45 war 
an annual dose of 1 ml was given to all soldiers Any wounded man, 
who not been so immunised, was gi\ cn 3 000 units of antitoxin 
at weekly intervals, a single dose of 8 000 units being given to an 
unmunis^ wounded man In civilian bfe an increasing number of the 
population are being actively immunised during mfancy and cliOdhood 
against tetanus Subsequent injections at intcrvak of 5 years would 
maintain the imm unity Those who are not so immunised, if they sustain 
a wound which may have been contaminated by soil, should receive 
passive immunisation by an titetanic serum followed by active immumsa* 
tion The prophylactic dose is a single injection of 1,500 units irrespec 
live of age or weight of the patient Larger doses are required if there 
are septic wounds, S,000 to 5,000 units every other day for 8 
doses, and then weekly injections for 0 weeks or until the wound is 
healed Precautions should be taken against serum reactions (see p 
570) The wound should also be disinfected with I in 20 carbolic acid 
solution. 

Curative The patient should be nursed on a water bed in a dark, 
quiet room. A cradle should be used to keep the bedclothes away from 
his body. A single large intravenous injection of 200,000 international 
units of antitctanic senim should be given after testing to see whelbcr 
the patient is sensitive to horse scrum. The effect of tins will last 
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for 10 days No advantage is gained injection of serum into the spinal 
subarachnoid space or into the cistcma cercbellomedullans Some 
authors recommend m addition, the subcutaneous injection of 1 ml of 
tetanus toxoid, at the first onset of symptoms This is repealed at 
mtervals of 6 or 6 days After an interval of at least an Iiour the u ound 
should be opened, synngcd with hjdrogen peroxide and a light gauze 
dressmg applied, wluch will not exclude the air This dressing is repeated 
every 4 hours Procaine pemcilhn, 300,000 units, should be injected 
mtramuscularly every 12 hours If there are no reflex spasms phcno 
barbitone 1 gr (60 mg ) should be given by mouth every 4 hours. 
Mental distress and reflex spasm should be rcheved by tiic intravenous 
injection of Pentothal, m a 2 5% solution The amount required to 
produce the required sedation and the frequenej of the injections can 
only be determined by the effect achieved The needle should be kept m 
theX’cin A muscle-relaxant drug is also required, such os d tubocurarinc 
chlondeaOmg /ml , in an oil and wax base It is injected intramuscularly 
tn dose of 0 5 to 1 ml or, if a more rapid effect is requued, it is gii en 
intravenously in sahne 8 mg /ml The dose is usually 8 mg /40 lb 
(0 2 mg /kg) body weight Tracheotomy may be necessary at onj 
moment with intermittent positive pressure respiration A special nurse 
15 required day and night to feed the patient A dietary containing at 
least 2,000 calories daily is necessary, in the form of dextrose lemonade, 
cggsandmilk If there is profuse sweating 3 to 2 pints (COO to 1,200 ml ) 
of normal saline should be given by mouth or by rectum If the patient 
cannot swallow he should be fed through a nasal tube passed into the 
stomach, which should be left m position between the feeds 


Actinomycosis 

Definition. Specific granulomatous lesions caused by a mycotic 
organism 

Etiology The cause js the Adinomyccs ions (Slrrylolinx 
adtnomycis or ray fungus) Wolff and Israel showed tins to be a 
strict anaerobe. The aerobic streptothnx of Bostroem which is found 
in barley and grasses is probably non pathogenic The so-called 
actinomjcotic lesions in cattle, such M woody ” tongue, and “ lumpy ” 
jaw, are usually due to an aerobic organism, the ActinobaciUus hgmcresi 
but some of these lesions are due to the Acimomyces bovis Grams and 
grasses ore thought to cause abrasions through which the infecting 
organisms enter Sfan is probably infected by the organism entering 
damaged mucous or cutaneous surfaces The most frequent portals 
of entry are the teeth, tonsils, appendix, and the skin Males are cluefly 
affected between the ages of 20 and 40 

Pathology The granulomata break down to form abscesses con 
taming little pus, which often discharge through multiple sinuses 
Yellowish “ sulphur ” granules are present in the pus, consisting of a 
central mjeebum and peripheral dubs The lesions occur most 
frequently in the head and neck. They may be found in tlie lungs, 
pleura or chest wall, m the appendix, cfficum, rectum or h\cr, m the 
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kidneys or femnie genital tract, or in the skm A blood borne infection 
may result m cerebral lesions 

Clinical Findings The onset » usually insidious, and the findings 
differ widely according to the site of the lesion 

Cervico facial Tjfpe This is a surgical condibon. Swellings occur in 
the face, jaw bone, or neck, which gradually soften with mulbple sinus 
formation 

Thoracic Type This is described on p 182 The chnical picture in 
the early stages may resemble that of bronchitis or of pleurisy , later, 
an empyema, pulmonary tuberculosis, syphilis or a new growth of the 
lung may be suggested 

Abdominal Type The lesion usually spreads from the appendix to 
the ciecum Secondary liver abscess may develop, or an abdominal 
swelling may form resulting in sinuses through the abdominal walk It 
IS often only detected at an operation for ** appendicitis ” 

Gemto-unnary Type The clinical picture is that of salpingitis or 
os antis, or rarely of a suppurative renal lesion 

Cuianeout Type The skin and subcutaneous tissues alone may be 
involved Possibly infection occurs here from straw 

Nercoua Type Infection may spread from the naso-pharynx along 
the olfactory nerves to the bram. causing an isolated lesion near the 
pituitary or the fonux Direct spread may occur from the jaw to the 
base of the brain or a cerebral abscess or meningitis may foUow a 
pulmonary lesion 

Vertebral Type The ^ ertebne may be affected secondarily to a focus 
elsewhere Collapse of the body of a vertebra may ensue 

Differential Diagnosis The condition may closel> simulate sarcoma, 
tuberculosis, or a pyogenic infection The diagnosis is established by 
bacteriological examination of the pus , a special request should be 
made to this effect when the material is sent to the laboratory 

Course and Complications The course is a chronic one. Com* 
plications are rare, and arc due to the infection being blood borne to 
other sites, such as the liver and brain 

Prognosis This is favourable m the cutaneous and cer>ico*facial 
types, especially if adequate treatment is given early It is more 
imfavourable in the deep seated cases 

Treatment Tlie pus should be evacuated surgically if possible. 
Potassium iodide should be guen by mouth m grodunlfy increasing 
doses up to DO gr {0 G ) three tunes a day The patient is usuall> tolerant 
of large doses C^-stallme penicillin should be injected intramuscubrl) 
in doses of 4 to 8 million units daily, m di\ ided doses, for about 0 weeks 
This may be combined with sulpl^imidinc Deep X ray treatment is 
of ^ alue m some cases 


Sarcoldosb 

(Besnier-Bocck.Sehattmcnn Dwease) 

Definition. Sarcoidosis is a chronic, usuallj benign lymplici* 
granulomatosis of widespread distnbution in the body 
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Etiology. The cause is unknown The view that sarcoidosis is due 
to tuberculosis is not generally accepted 

Pathology. Tj^iical granulomata form, consisting of central giant 
cells, surrounded b> epithelial cells, with an outer layer of lymphocytes. 
Caseation and calcification do not occur The skin, mucous membranes 
and most of the organs of the body may be affected 

Clinical Findings Venous types of sarcoidosis are met with accord 
mg to the location of the lesions Thus the first Bymjitom may be 
mjstincss of \ ision due to irido cyclitis There may also be enlargement 
of the parotids, sometimes accompanied by facial palsj This consti- 
tutes the uveoparotid fc\er of Ilccrfordt, Uimorrhagcs may occur 
in the vitreous, secondary to periphlebitis of rctmal veins (Bale’s 
disease) 

In other cases the patient complains of %ague symptoms of ill 
health, or, at a routine mass miniature X ray examination of the chest, 
bilateral enlargement of the hilar lymph nodes — the so called “ potato 
glands” — is seen Other pulmonary abnormalities revealed by X ray 
examination, include fine mottling, coarse infiltration, fibrosis, collapse 
and cj Stic changes 

Erythema nodosum is met with in about one-third of tivc cases and 
there may be nodular skin eruptions, especially on the biitterfiy area 
of the face, the nose, ears and fingers, which constitute lupus permo 
Bone lesions ore found in about 15% of cases, X-ray examination 
showing punched out areas of rarefaction in the pltalanges, the osUiM 
tuberculosa multiplex cystica of Jungltng There may also be general 
atrophy of the Uincs of the hands and feet Sarcoid nodules may be 
found in the tonsds Ilj’pcrcaloemia, with renal failure, is met with m 
Gome coses, possibly due to sarcoid lesions in bones The li\ cr and spleen 
may be enlarged, and lymph nodes palpable m front of, and behind 
the cars, in the axiUo:, groins, neck, and cheuhere 

The plasma proteins are often increased, with a rocrsal of the 
albumin globulin ratio, due to increase of globulin Tlic Mnntoux test 
IS usually negative, esen to a dilution of 1/100 The K\cim test consists 
in the intradcrmal injection of an emulsion of a sarcoid lymph node A 
nodule forms at the site of the injection m about 4 to G nceks if the 
test is positive On biopsy this shows a typical sarcoid lesion If no 
superficial lymph node is available for biopsy the diagnosis mav Iw estab- 
lished by liver puncture, the sarcoid being demonstrated in the fragment 
of tissue removed, even when the liver is not enlarged 

Prognosis This is usually good, the lesions spontaneously disappear- 
ing or healing by fibrosis Wien live eyes are afiteted the outlook 
IS more serious Pulmonary fibrosis may lead to congestive heart 
failure. In some cases tuberculosis supcr% cncs I he mortality rate is 
about 6% 

Treatment In cases in which the patient’s health is ntTccted 
prednisone should be gis en by moutli, m doses of 10 to 5 mg q i d This 
IS grodually reduced as improvement is obtained Ey e lesions should be 
treated by an ophthalmologist 
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Glandular Fewr 
{Infectxmu MononueUom) 

Definition An acut e infectious disease characterised by lymph node 
enlargement, fe\cr and excess of mononuclear cells m the blood 

Etiology ITm cause is unknown It_may be due to an ultra 
mi(TOscopic fi lt CTablc \trus Fredttposxng causes Age “ Cliildrcn 
^cTyoung adults ofTiolh sexes are especially affected •■sr'Season 
It tends to occur in the w int er and spring, and there may be small 
epidemics 

Pathology, The lymph nodes show lymphoid hyperplasia w ith loss of 
their normal structure, cluingcs closely resembling those seen in 
lymphatic leuktcmia There is lympliocidic infiltration of the spleen, 
and rupture sometimes occurs The liver is frequently enlarged and 
granulomatous lesions may be found in the bone marrow 
Incubation Period This is usually 7 to 8 s 
Clinical Findings The patient m usually~a child or young aliilt, 
who may not feel well for a few days before being definitely taken ill 
He then complains of headache, fc\er, pain in the neck, and perhaps 
soreness of the throat and romttmg 

On Examination Three types are described— The glandular, 
the angmose, and the febrile The gtandulaT tijpe • The tongue is furred 
and the fauces are red Enlarged lymph nodes may be seen and felt m 
th e nec k, and under and behind the sternocleidomastoid muscles Tlicse 
are usua lly unilateral , but both sides ore affected later Torticollis miy 
b« present for a few day s Enlarged lymph nwlcs may also lie found in 
the submaxillory region, m front of the ear, in the oxilkc rnd m the 
groins They are firm and a little tender, and Uic patient usually holds 
the neck rather stillly Ihc temperature is raised to about 103* E 
(30 4" C ) or o\ cr, and the pulse is proportionately rapid IJjilargcmcnt 
of theJ;ron^h:alJyTnpli_nodc8^a y result m a paroxysmal cough, and 
flicre may 1 ic_at;dommal pam iflbc mcscnlcnc Tym^i nodes nr? nfTtttfd 
The spleen may bejTcltjrLnbout one*thinI of the cases Jaundice rarely 
occurs, nt times during the course of the disease, less often it is the 
presenting syTnptom before there is any cpparcn^lymph no<lc enlarge- 
ment. In the fesv cases recorded it has usually been obslruclivc in ly'pe, 
but occasionally the > an den Dcrgh reaction is indirect and bile is present 
in the faiccs In the latter cases the jaundice cannot be due to pressure 
of enlarged lymph nodes in the portal fissure The anginose Itjp e A 
membmne is seen on or near the lonsib, rcscmhhng tliat of liq iiTIi^na. 
Tlic ccmcal lymph nwlcs arejiot as large as in the cln ndula r_typc Tlierc 
may be c edema of t he neck_vntl»jx>nsiderBW«^local tenderness The 
t^perature^ten remains raise d for 2 to 8 weeks The/ebnie Ijj'e 
Tlus affects chiefly adults A lnnk nmcu lo papular ras h appears chiefly 
o n the trun k between. t he fourtli an d scae nth days I ympli noilc cn 
largcment is not usually noted until the end of the third week Relapses 
may occur for many months \ anousj ieurologi cnl m a nifesfationsjm e 
been note d, including heada che, e ncephali tis meningitis, ala^a com#, 
TOnviikions, hemiplegia, ocular and facial _palsy, pcnpheml neimtK and 
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paralysis of the scrratus anterior. The webrospinal fimd mnv show a 
bTflphocytosis The blood.' White cells There is a lcucoc>'tosis, of abou t 
20,000 per c im n ; SO to 90% are roononuclcar ccIIs ^' Slher Imma ture 
T yrnpK^ tcs, Targe or sronirtymphocytes, or larg e mononuc lears The 
red cells are not usually affected. In some cases there is no feueocytosis 
and the mononuclears are not more than about 40%. The blood changes 
may also be of very short duration. The Wassermann reaction is 
positive during tlie second and thirdweehsin about half the casw Pa^l 
^diiunneli s tole tliat me btoixj serum iTg^utinates sheep's red cells 
I' n a dilution of 1 in 04 by t hefburtird^'ot' the dlscaseTSul'tirartKrs 
^est^^ diagnostic. The reaetioiTis munuy considcreUTo be positive if 
the serum has a titre of 1 in 80 or more after absorption with guinea pig 
kidney and shows a reduction in litre of at least two tubes after absorp- 
tion with ox cells A positive Paul Punn Ml mav also be give n 

m serum sicknes s, hut the heterophile antibody prese nt m these cas es 
c an be distinguished from that of^andulaTTcvcrTiy'absorptjdir'tcsts 
Il msedTramam i nase vafu e^ln.the ser um (sec p 81) may indicate liver 
im ol% ement The urine Albumin an d blood may be present . 

Differential Diagnosis. tJascs which resemble glandular fever clim- 
eally but which are seronegatn e are regarded by some as a different and 
unnamed disease Glandular fever is diffcrcntjatod from mump s, as the 
parotid gland is not invohed Other conditions which liavc't'^c ex- 
cluded arc Vincentes angina, diphtbcna, leukaunm, Hodgkin's disease, 
and enlargedl>’mph nodes due to tuberculosis, syphilis, German measles, 
typhoid_fevcr or sepsis The w hite cell count and lymph node enlarge- 
ment may sug gest a«m t e leukTmia. but the absence of c hangcs.m Jhe 
red cells i^T ^eat significance The cough and blood count may also 
suggest wbooping cough ~ A^endicitis m ay be sunulotcd if the abdom- 
inal lymph nodes arc affected. 'I'be course of the disease usually 
renders the diagnosis cleat. Early jaundice and fc^e^ may suggest 
infective hepatitis or cholcc\'5titi s In ngranulocj'tic angina there is 
leucopenia, with over t30% of Ijinphocytcs, and an almost complete 
absence of granular cells 

Course and Complications The temperature usually falls to normal 
m 1 to 2 weeks, but maj remain slightly raised in the cvenmg for 6 
months, the lymph nodes may remain palpable for several wcelvS A 
relapse may occur about 3 w ccks affer the onset, with fever and enlarge- 
ment of IjTnph nodes Suppuration is rare lltcmorrh agio _nephntis, 
myocarditis, and rupture of the spleen may occu r. 

Prognosis. TKc disease is rarely fatal, although death may occur 
from hronchopneuraonia in the onginosc type 

Treatment. The patient should be in bed for 2 weeks ; there is no 
specific treatment The tliroat should be swabbed with IltOj (10 vols) 
and cat^hsma kaolinl applied to the neck. Dunng the acute febrile 
stage the patient is kept on a fluid diet, and the bowels should be opened 
dailj 
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Anlbraz 

{The Zfahgnant Pttstule IVool-sorter's Disease) 

Definition An acute specific infective disease, which may assume 
a cutaneous, pulmonar> or intestinal form 

Etiology. Anthrax is caused by tlie BacUhis anthraas, ^vhich forms 
spores and thus exists for long perils in a viable stage, outside the body. 
Animals, such ns sheep, cattle, goats, horses and reindeer, after eating 
infected grass, siifier from “ splenic tc\ er ” Man is infected on the skin 
(the malignant pustule) by handling infected ludes of animals, or by 
using infected sliasing brushes usually made from horse-hair The 
pulmonarj vanety of anthrax results from inhaling spores or baciUi in 
■woollen occupations (wool-sorter’s disease), and possibly the intestinal 
form is due to eating Infected meat 

Pathology The organisms are often present in the blood stream, 
causingascpticicmia, in nool sorter’sdiscase the bronchial lymph nodes 
are enlarged, suhpleural haimorrhagcs maj be present, and areas of 
cedema or collapse arc seen in the lungs, with bronchitis In the intestinal 
variety hiemorrhagic areas may be seen in the mucous membrane of the 
bowel, With thrombosis of mesentcnc veins. Meningitis may be present 
as A complication in any scpUcsmic form of the disease 

The Malignant Pustule 

Incubation Period This is usually less than 21 hours 
Clinical Findings Infection occurs through an abrasion m the 
skin The patient may he a worker m hides, or be infected through a 
fiha\ mg brush Itching is first noticed on the skm of the face, arm or 
neck, and a small red papule then appears at the site of the itching, 
which quickly becomes mflamed and ongrj looking Tlie patient may 
feel quite well up to within a few hours of Jus death, or be % cry ill with 
malaise, slm enng and headache. He suffers little or no pain in the lesion 
On ExamxnaUon The papule is seen encircled by whitish vesicles, 
and ID n day or so a black slough forms in the centre The tissues 
around become brawny, and tlie neighbouring IjTnph nodes enlarge 
Tlie temperature may be normal or raised to about 103® T (SO 4* C ) In 
severe cases the blood culture is positive before death, winch occurs in 
about a week from the onset 

Differential Diagnosis. The malignant pustule must be differentiated 
from a septic spot or boil, a chancre, or a subcutaneous fcsion in glanders 
The appearances are very suggestive in anthrax, the historj is usually 
confirmatory and anthrax baciUiore found m the senim from the vesicles 
Prognosis Tlie pustule may disappear spontaneously. If the 
case 13 treated efficiently vnUiiu a day or so of its onset the hope of 
recov cry is v en good 

Treatment. Prophyladic AH shaving brushes should be free from 
anthrax spores 

Curafire. The pustule should not be excised, os this increases the 
risk of Bcpticnmia It should be covered with gauj» to absorb exuding 
serum, and the affected part of the body kept absolutely stiU by splints 
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Anlbrsx 

{The Malignant PuehtU Wool aorier's Disease) 

Definition An acute specific infective disease, whicli ma; 
a cutaneous, pulmonary or intestinal form 

Etiology. Anthrax is caused by the Racilltia anthraas, whicli forms 
spores and thus exists for tong pen^s in a \ lablc stage outside tlie body. 
Animals, such as sheep, cattle, goats, horses and reindeer, after eating 
infected grass, suffer from *' splenic tc\ er ” 3Ian is infected on the skin 
(the malignant pustule) by handling infected hides of animals, or by 
using infected shaving brushes usually made from horse-hair The 
pulmonary vanety of anthrax results from inhaling spores or bacilli in 
•woollen occupations (wool sorter’s disease), and possibly the intestinal 
form is due to eating infected meat 

Pathology The organisms are often present m the blood stream, 
causing a scpticamia in wool sorter s disease the bronchial lymph nodes 
are enlmgcd subpleural hicmorrhoges ma} be present, and areas of 
oedema or collapse are seen m the lungs, uith bronchitis In the intestinal 
variety hemorrhagic areas may be seen m the mucous membrane of the 
bowel, with thrombosis of mesenteric veins Menmgiljsmay bepresent 
ns a complication in any scpticsemic form of the disease 

The Malignant Pustule 

Incubation Period This is usuall} less than 24 hours 
Cliofcal Findings Infection occurs through an abrasion in the 
skin The patient may be a worker m hides, or be infected through a 
shaving brush Itching is first noticed on the skin of the face, arm or 
neck, and a small red papule then appears at the site of the itclung, 
siluch quickly becomes inflamed and angrj looking Tlie patient may 
feel quite well up to within a few hours of his death, or be very ill with 
malaise shivering and headache lie suflers little or no pain in the lesion 
On Examination The papule is seen encircled by whitish vesicles, 
and in a day or so a black slough forms in the centre Tlie tissues 
around become brawnj, and the neighbouring lymph nodes enlarge 
The temperature may be normal or raised to about 103® T (SO 4® C.) In 
gist gggeg vtiVsf iiVvas’ cv,vV««r iw AwAV, mlvinV -siarai’y .w 

about a week from the onset 

Differential Diagnosis The malignant pustule must be differentiated 
from a septic spot or boil a clmncre, or a subcutaneous lesion m glanders 
The appearances arc very suggestive in anthrax, the historj is usually 
confirmatory and anthrax baciUi are found in the serum from the v esieJes 
Prognosis TIic pustule maj disappear spontaneously If Uie 
case is treated cfllcientlj within n day or so of its onset the hope of 
recovery is ver} good 

Treatment l^rojihylacttc All shav ing brushes should be free from 
anthrax spores 

Curflfire The pustule should not be excised, os this increases the 
risk of scpticamia It should be covered with gauze to absorb exuding 
scrum, and the affected part of the body kept absolutely stiU by splints 
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or sandbags The use of Sclavo’s serum lias non- been largely replaced 
by procaine penicillin, 600,000 units daily for a week 

Anthrax (Edema 

A diffuse cedema of a limb, the face or body may occur, without any 
local pustule being seen 


Wool-sorter's Disease 
(Pulmonary Anlhrax) 

Clinical Findings. The patient is usually suddenly taken ill with 
malaise and shivering, followed by pain in the chest, coughs cxpectora 
tion and much weakness 

On Examintdxon The appearances are those of a \ er> severe illness , 
the temperature IS usuiU} overlOOT (89 4* C ), the pulse and respim 
tions are rapid The lungs show signs of generalised bronchitis The 
sputum IS frothy and blood stained and many contain anthrax bacilli 
The blood culture is usuaUy positn e before death The disease Is usually 
fatal within a fciv daj s 

Treatment This is as described abo\e 

Intestinal Anthrax 

This IS a rare ^ anety The clinical picture resembles that of aaite 
food poisomng with abdominal pain, vomiting and charrhixa Tlic 
spleen may be palpable, and anthrax baalli are found in the fieccs It 
IS usually fatal 

Treatment This is is described obovc 
Hydrophobia 

(Rabies La Rage Lyssa) 

Definition A disease caused by the bite of certain rabid animals 

Etiology The > irus is uUramicroscopic and filtrablc It is present 
in the saliva of mad dogs, cats or wohes Vampire bats were probably 
bhc casrwrs of the vwus in an. ouJtbceak la Truudad Man is mlcctetl by 
a bite, or by the rabid animal hcking a row surface on his bodj The 
disease is practically non existent in England now, having been eradi 
cated by the orders for the muzzling of dogs, and later by the quarantine 
laws which are still enforced 

Pathology Negn bodies are found m the brain of rabid animals 
They occur in ner>e cells especially m the hippocampus and 
cerebellar cortex Tliey are the inclusion bodies of rabies 

Incubation Period The as erage is C we eks, but i t may_\aryjrom 
12 da^*s to S months or l onger 

Chnlcal Findings The patient moy be a child or adult, who gives 
a historj of being bitten by a rabid animal, usually a dog The bite 
heals, but at the end of the incubation penod S 37 nptoms are noted 
Tlie iscase falls into three stages ^ The xnias ion Irriifl iion_or-pam 
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IS felt at the site ofUiebtteand the |»bent becomes tmtable or de pressed 
and does not we ll The \ oic e may be a litt l e hoarse The tempera- 
ture js_found to be sliglitlj rais^ The stage of excitemen t The patient 
js DOW acut e h ill and in a pitiable condition , he is j^er y restles s, and 
IS s eized with painful muscular spasm s affecting _ the muscIes_of 
deglutition .and respiration The sp^^s are provoked b } swallow ing, 
or even by t he sight or thoug ht of fo o d or or’~by any sudden 

stimulus. 

On Examinaiion The temperature is raised to over 101* F (3S 8* C } 
and the pulse is frequent liaLii alnay run Trom ^he moutli, and mucus 
from the nos ct the patient is ejanosed during the spn^s, and may be 
maniacal (la rage funeuse) This stage lasts for 2 to B daj^, and then 
passes into The stage of par alysis The patient is now c^au s ted and 
muscula r pa ml^'ses develop The temperature falls, there is unconscious 
ness, and death from heart fai lure occ urs in a few lioiirs 

T’anrites La rage mue This is rar^n man "There is no excitable 
stage, the patient is quiet and is rapidly paral>sed and dies 

Differential Diagnosis The diagnosis is established by the history 
of the bite of a rabid animal, the typical clmical findings, and examina- 
tion of the brain of tlie animat which shows Negri bodies If the 
suspected dog is ali%e 10 da>s after the bite, tbe diagnosis of rabies is 
excluded Rabies must be differentiated from — Fseudoh) dropbobia 
This is a hj'stencal condition occumng after a dog bite There ore no 
true spasms, but the patient may bark or bite like an animal Tetanus 
or st^chmne poisoning The liistor> here is suggesb%e and the 
muscles of deglutition and respiration are not involv^ m the manner 
typical of hydrophobia Acute bulbar paralysis Here there is no 
history of a bite, and the maniacal symptoms do not occur Acute 
pohomyehtis It may be impossible to difTerentiste tlus during life, as 
in tbe epidemic in Trinidad in 1031 

Course and CompUcatioos The disease is rapidly fatal, lasting 4 to 
5 da\ s and there ore no comphcaitons 

Prognosis Multiple bites are more serious than solitary ones, and 
bites on the head and face are followed by a more rapid onset than tfiose 
occurring distally from the central nervous system Hydrophobia is 
imire likely to follow biles of wolves than those of dogs Tbe disease is 
invariably fatal if not checked dunng the incubation period 

Treatment Prophijlaciie The importance of muzzling dogs in 
endemic zones and of quarantining imported dogs has been mentioned 
A dog bite should be all owed to b leed freel y, and th enwaslied.wxUi-2Q%- 
soa p solu tion Deep wounds should be cautensed with fuming nitnc 
acid Antirabies hjpcnmmunc scrum should be injected around the 
bite, 0 5 mg /kg bodywcight. The patient should then be treated with a 
\ aceme consisting of a suspension of infected rabbit’s or sheep’s brain 
inactivated by ultra violet light, ml _are inj eetwL_dfliI>.iiD£_Ji_ 
days If given early, rabies can be prevented m the ^ast majontj of 
Cases 

Ctiralive Only palhatiNc measures can be employed, such os 
mjections of mor p hine or inhalat ions of cli locotonn. 
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Psittacosis 

{Omitiiostt) 

Definlbon An acute infectious disease con\ejed bj parrots and 
aUied birds and birds of other orders, cliaracteriscd bj fever, prostration, 
and often bj pulmonary symptoms 

Etiology It IS now generally accepted that the disease is due 
to a filterable \irus Epidemics occur chiefly m houses and flats In 
July 1929 there was a fairly extensive epidemic m the Argentme, and 
cases occurred in England in the autumn and winter of 1929-1980, 
probably due to parrots imported from South America Budgerigars (lo\ e 
birds) may also transmit the disease In 1984 red cockatoos (galahs) and 
budgerigars imported from Australia to England were found to be 
infected In Germanj m 1934 o\cr 150 cases of psittacosis occurred 
m SIX months The source of infection was found to be apparcntlj 
healthy budgerigars, who are earners of the virus, the Ninis probablj 
having been imported mto the country by parrots before 1931 The 
virus IS thought to be present in the bird’s fxccs and beok discharges 
Pigeons, canaries finches ducks and cliickcns maj also comcj the 
infection Infection of man is probably througli tlic rcspimtorj tract 
Direct infection from man to man is uncommon 

Pathology The spleen is a little enlarged, red and soft The 
lungs Petechial hemorrhages may be seen under the pleura, and 
areas of consolidation occur, which are dull red and dry, wiUi no idcnce 
of suppuration ■Microscopically, characteristic “elementary bodies” 
are found m the hilar Ijmph nodes alveolar exudate, Kupffer cells, 
spleen and Ijmph nodes 

Incubation Period This is about 10 days 

Clinical Findings The patient is usually an adult who gnes a 
history of contact with a parrot or budgerigar which was ill or has 
subsequently died, or with a budgerigar apparently m good health, 
which IS a carrier of Uie % inis The onset is somewhat sudden, with 
malaise, shivenng, headache, and at times severe cpvstaxis, nausea, 
voimtmg or diarrhoea. 

On Exammaiion At the onset tlie temperature is raised to about 
102* to 104® F (38 9® to 40® C ) but the pulse is slow, under 100 The 
patient may be drowsy or complain of severe occipital headache The 
temperature remains raised for 1 to 3 weeks, and graduallj falb by lysis 
A cough often appears after a few daj's, and examination of the lungs 
shows signs of bronchitis This may be followed insidiously bj the dc\ el* 
opment of areas of consohdation or collapse in the lungs, which dis 
appear as the temperature falb X ray examination shows patchy 
shadows in tlie lungs In some instances the patient is overwhelmed with 
toxemia, he has a low muttenng delirium, and a Parkinsonian hkc ex 
prcssion is very ob'nous In other cases there is much abdominal disten- 
tion, with ofTensne loose motions Small red spots may appear on the 
chest or back TIic spleen is rarely palpable The unne often contains 
albumin. The blood The white celb usually number about 7,000 per 
c mm , but m some cases a leucocj tosis has been recorded The blood 
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may contain the virus dunng the first seven days of the disease, as 
shown by mouse inoculation A complement fixation test, using as 
an antigen S% virulent mouse spleen in phosphate or saline, is used as a 
diagnostic test, and a mouse test can also be employed, the animal being 
infected by the patient’s sputum or pleural fluid 

Differential Diagnosis The disease must be differentiated from 
influenza, pnmarj atypical pneumonia, cntenca infections, miliary 
tuberculosis, pneumonia or Bad txAi urinary infection The onset is 
more sudden than m typhoid fever There are neither eye nor limb 
pains as m influenza The urme docs not contam the colon bacillus 
The history of contact with a sick parrot or budgerigar, the presence 
of the typical clinical picture described above, the demonstration of 
the virus in the bird or the patient, and the complement fixation test 
enable the diagnosis to be made 

Course and Complications The average course is 8 weeks 
Prognosis The disease is serious, the mortahty varying between 
10 to 80% It is worse for old people 

Treatment Prophylactic The sick bird should be dcstrojed by 
coal gas or chloroform and the carcase burned, taking care that the 
operator wears rubber gloies, which ore also burned The danger 
from healthy budgengar carriers still exists in this country 

Curaiiie The patient should be kept in bed until the temperature 
has been normal for 4 days Terramycin or Aiircomj cm should be given 
mdoscsoflG e\ cry 8 hours for the first 2 da>s, and then 1 G every 

12 hours for 7 daj’s 

Cocddiomycosls 

Etiology. Coccidiomycosis is caused by the fungus Coccidiodea 
tmmtUs It occurs especiallj in Cohrornio, Arizona and Texas Man is 
usually infected by inhalation, and at times through the skin 

Patholc^y The fungus produces nodules n hich may form abscesses 
in tlie bones, subcutaneous tissues lungs liver and spleen, and less 
often in the kidneys, brain, meninges, peritoneum and pericardium 
Clinical Findings ^Iild subchmcai coses may occur, but the patient 

13 usually acutely ill with fever and prostration The sjTnptoms closely 
res-smbia o/ pulmansr}' tubcrcahsjs 

On Examination Signs of bronchopneumonia maj be found in the 
lungs, and thin walled cavities maj form Skin lesions resembling 
those of erythema muUiformc may appear These constitute the 
“Valley fever” or “San Joaquin fever” Dissemination may occur 
with invoK cment of bones and internal oigans The causative fungus 
maj be found m the sputum, and the complement fixation test becomes 
positive 

Prognosis This vanes with the location of the disease It is good 
in the primary pulmonary type, but very grave when the disease 
becomes disseminated 

[ 1 Treatment Amphotericin is under trial, the intravenous dose being 
0 25 mg /kg body weight, increasing by 0 25 mg every 2 to 0 diw up 
to 1 mg /kg body weight. It is dissolved in 1 litre of stcnlc 5% dextrose 
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m distilled Trater, the injection lasting 6 hours bj intravenous dnp 
The injections should be given for 5 sreeks or longer 

Toxoplasmosis 

This disease is caused by a protoxoon, the Toxoj)]asina gondti, first 
described in the North African gondi (a small rodent) m 1009 It has 
subsequently been found in many places in Europe, and m North and 
South America, and in other animals birds and reptiles In England 
pigs and sheep have been found to be infected with toxoplasma, and It 
IS estimated that nearly a half of the adult population of England has 
been infected The disease ma> be congenital or acquired, and it is met 
with cl i n ically man acute, subacute and chronic stage In the congenital 
form the symptoms of the acute illness arc due to cncephalomjchtis In 
other cases there is hepato-splenomegalj , jaundice, pneumonia, 
myocarditis and skm rashes There may be neo-natal purpura 
Choroido retimtis is a frequent mamfestation wluch ma} not be noticed 
imtn the child begins to read or until adult life In the subacute 
variety there may be progressive cnccphalomjehtis, hjdrocephahis, 
choroido retinitis, cerebral calcification of gmnulomnta, and convulsions. 
Very similar changes are met with in the dironic form The acquired 
disease usually manifests itself b> symptoms of cncephaliUs b> febnie 
exanthematous states associated with pneumonitis or necrotic glomerular 
lesions in the kidncis, or the infection may be latent The Incr or 
spleen may be enlarged and swelling of the lymph nodes mav suggest a 
diagnosis of glandular fe%cr In all active coses tlie prognosis is scry 
grave 

The diagnosis may be confirmed during life b> a complement 
fixation test, or by a dj e test of the serum which inhibits the toxo- 
plasma protozoon from staining with mclhjlcne blue Sulpliadmzine 
m full doses appears to have some value, but the antibiotics are 
ineffective 


Ifistoplasmosls 

This disease is caused by a fungus the Ihsloplasma capsvhium 
JIan IS infected by the inhalation or ingestion of the spores Tlie> are 
found in man intraccllularJv in the cells of the rcliculo-endothelial 
system m the lungs, the sputum, the blood the bone marrow, etc It 
resembles coccidiomycosis in appearing ns a mild or primary form, or 
in a severe disseminated form It is endenuc in the vallcjs of the 
Mississippi and Ohio nvers, m the St Lawrence area, m Mexico and 
Panama It has also been met with in South America, Australia and 
Northern Europe 

In the acute pulmonary form the signs and sj-mploms rcsonblc 
those of difluse pneumomtis In only a fevr cases docs Uie disseminated 
variety occur There is then often fever, diarrhoea, enlargement of 
lymph nodes and of the spleen and liver Involvement of the bane 
marrow causes amemta and Icucopenia Lesions may also occur in the 
skin, the tongue, the larynx, etc The histoplasma skin test, perfonned 
by injecting intradcrmally 0 1 ml of a 1/1,000 dilution of histopl-ismln 
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solution, IS positive, and a positive oomplement fixation test can also be 
obtained No specific cure has been discovered but amphotencm 
(see p C17) IS on trial 

Bacillary Dysentery ^ 

(Epidemic Dyseniery) 

Definition. A disease charact erised by tenesmus, diarrhcea with the 
passage of blood and mucus, and caused by a special group of bacilli 
Etiology. There are three main types of bacilli The Shigella dysen 
ienae (including the Shiga and SdimiU bacilli) which do not ferment 
manitol , the Shigella sonnci (Sonne bacillus) , and the Shigella 
Jlhmm (including the Flexner and Bojd bacilli) which arc niamtol 
fermenting organisms Ticxncr Boj d and Sonne infections are gencraCy 
of a milder type than are those caused by the Shigella group Infection 
IS carried to man by food and water, and transmitted from fxces by 
flies or by fingers Predtspostng causes I^ocality Bacillary 
dysentcrj occurs in epidemics in the sub*tropics and also in temperate 
climates Outbreaks of dysentery m England, including Buramer 
diarrhoea in children, are most oBcn due to Salmonella infections to 
staphylococci, to Shigella sonnn or to Proteus morgani It affects armies, 
prisoners, and lunatics m asylums vg Season In the tropics during the 
rainy season Debility Age Infants under 2 > ears and adults 
of either sex 

Pathology The bacilli produce an acute inflammation of the 
mucous membrane of Bielargc intestine, and the last port of the ileum 
may also be affected Small superficial pmkish ulcers and larger 
irregular transversely disposed ulcers form, and there is no undermining 
of their edges Later the mucous membrane may necrose, becoming 
greenish black. Tins may slough and leave a firm rigid tube of bowel 
Incubation Period This vanes from a few hours to about 7 days 
Clinical Findings The patient is usually an hduhrwho is sud^nly 
taken ili with abdominal p ain a nd d ia rrhoea There is mal aise associated 
withJe\er and tenesmus may be very marked In on acute case tlie 
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Shiga infections Blood culture is rarel> positive , there is usually a 
slight leucocytos^is In se\ere cases the blood urea nscs and the alkali 
reserveTalls 

Vanctieg vf Fulminating dysenter y This is usually a Shigella 
infection It may be a choleraic type, with collapse, vomiting and 
diarrhoea, or a gangrenous tj’pe, with se\ere toxaimia and abdommal 
pain Iilild type In Great Britain the disease is not usually severe 
and commonly is due to the Sh sonnet Many persons excrete this 
organism without suffering from clinical dysentery In cluldren the 
onset is often abrupt with abdominal pain, or lower abdominal dis 
comfort, one or two loose green motions a day, without blood or mucus 
and with little constitutional disturbance S Chronic Um e This 
persists for over a month often with alternating constipation and 
diarrhosa 4 Infantile or summer dtarrhee a Diarrhoea with blood and 
mucus in the stools may be due to a Sonne infection 

Differential Diagnosis Bacillary dysentery differs clinically from 
amcebic dysentery m its more acut e onset, higher temperature, greyer 
degree of tenesmus and mo re pro found collapse The stools differ in 
theirappearanc^ those of amosbie dj senterj usually being very offensiie 
and containing faices Thej differ also m their cellular exudate The 
causative organism is also distinct Axthntis i3_a complication^f 
bacillary dysentery, and liver abscess of amabic dj senterj Other 
c6n3iti6ns"wEich can be excluded clinically and bacteriologicallj are 
the^ ^ntenca group mfections^ ^ ood potsoDin|:’ ‘ ^olcra and s c histos o 
nuasis w>Ulc€ra tive colitis i s m some cases due to bacillary dj sentery 
Sigmotdoscopic examination is of xalue in the diagnosis of chrome 
dj sentery The mucoxis membrane is red, granular and bleeds casilj , 
and the bowel wall is rigid 

Course and CompUcations In fulminating Shigella coses the course is 
rapidly progressi\e to death , m acute cases the diarrbcea usually lasts 
for 7 to 10 daj’s and the condition gradually improves as the motions 
become fsculant Relapses may occur, the stools containing blood and 
mucus and a condition of chronic dysentery becomes established. 
Complications include arthritis, parotitis,. conjunctivitis, indocjclitis, 
ascites and constr ictio n of the intestine The arthntis usually affects 
lar^ joints as the knecs^ there' is clear fluid in the joint and 
recoveiy Is the rule. It may occur during the acute stage or during 
convalescence 

Prognosis The average mortality with earlj and adequate 
sulphonamide or antibiotic treatment is now between 0 05 and 2% 
Fulnunating cases die in a few days Shigella infections arc more sc\cre 
tlian other tj^pes 

Treatment Prophylactic Endeavours should be made to prevent 
flies from having access to food , fxcces should be disposed of hygienic 
ally , d> senterj bacilli carriers should not be allowed to prepare food 

Curative The patient must be kept warm in bed Hot applications 
to the abdomen such as tu rpentine stupes (see p 5S8) help to relieve 

pam Ifthereissevcrccoiickypamaninjectionofmorphm Itjdrocldor 

^ gr I {15 mg ) maj be given for the first 2 daj s The Diet iluring 
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the first 24 hours o nl y water or nunerol Trat er s should be a tlowed. 
Si^sequently albumin water, dextrose water, _thm_jirrowroot. Brand’s 
essence a nd ]«^y are Bi\en. Sufficient fluid must be taken to produce 
a unnary output of about 2 pints (1 2 litre) m 24 hours The diet is 
gradually increased_by the additio^of ntrated milk, milk jelly , custa rd, 
Mgo pudding, a lightly boile^egg, toast or rusks, etc. 

Special Treatment Terramycm or Aurcomyc m ma y be g iven i n 
dos es of 2 G fol lowed eyciy fSTioiirs b yf^ f or 4 do ses The drawback 
to these^rugs is that they may lead to granular proctitis or to staphylo* 
coccal ententis. Sulphonamide treatment proved of inestimable v^ue 
in the treatment of bacillary dysentery but drug resistant strains have 
now appeared. The average dose of Sulphaguantdme and Sulphadiazme 
for an adult is 9 5 G , this is repeated every 4, 6 or 8 hours according to 
theseverjty of the disease When the diairhoea ceases the dose of the 
drug IS tapered off, the total course not lasting longer than 14 days 

If there is severe dehydration 1,000 to 1,500 ml of normal saline 
containing 5% dextrose should be given intravenously Tenesmus can 
be relic\ ed by a small starch and opium enema, Tnc opii 20 m (12 ml ), 
starc h 60 gr (4 G ), water 511 or (CO ml ) If these measures Cad a 
carcostomy will give rest to the large mlestine and also enable it to be 
washed out, and it is successful m some cases. 

Spirocbaetal Jaundice 

(Spircchceioeie icterohamorrhagtea Leptospxral Jaundice, WetV* 
Dieease) 

Definition. A disease characterised typically by jaundice and 
hsmorrhages, due to a spirillum. 

Etiology. 11 eil’s disease is caused by the Leptospira 
tcterohccmorrhagice, a coarse spirillum, whose dimensions arc 12/i 
X 0 25>i It is present in sewer rats (Jfahue norregicus), less commonly 
m the black rat (Eaiius raitus] and is excreted m their urine, water thus 
becoming infected. The L. camcola is carried by dogs, and man may 
be infected Transmission to man is probably through the skin, 
possibly fay contammated food, or by swallowing infected water while 
bathinjr in canals Predt^onnj causes • Locality . Sjnroclia:tal 
jaundice occurs m Holland, Japan, Egj'pt, the Malay States, especially 
in mmes, and was met with during the 1914-18 wop in Trance and 
Gallipolu Outbreaks ha\e also occurred m Great Britain amongst 
sewer workers, tripe and fish cleaners, coal miners and farm workers 

Pathology. The body is usually jaundiced Ilaimorrhages may 
be seen in the muscles, skin, central nervous system, mucous membrane 
of the stomach and duodenum, and m the lungs and kidneys The 
kidneys often show tubular degeneration The liver may appear normal 
or fatty. The spleen is usually soft, and, m the type described by 
Weil, it is enlarged 

Incubation Period. Tins is usually 8 to 12 days. 

CUnlcal Findings. The onset is us ually su^ en and there may be a 
ngor. The patient complains of he ada^iFsnd sevw painMn the hmbs 
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and back. There may be marked_giddmess an d vom iting or diarrhcca. 
Milder cases also occur. 

On Examindion : The conjimcUvie are injected, the temperature is 
Wgb^ a^ut 103^F. (SQ'i" C.), and the pulse combatively slow, SO to 
90— Jaundice appe:^ m about half the ^es, beginning on the third m 
fourth d ay, when the skin may itclu ^techia l luem orrhagcs may owur 
and bleeding from the gums or_nose, and in some cases there is'Iabiol 
herpes which may be hasmorrhagie. Blood may be brought up from the 
stomach or lungs, or passed in the motions. The temperature remains 
irregularly raised and falls by lysis, reaching normal about the 
seventh to fourteenth day. It may subsequently rise again about the 
sixteenth day for a few days. The tongue Js dry. The spleen Js not 
usually palpable but the liver may be felt. The lymph nodes in the axillie 
and groins may be enlarged. The motions are usually^constipated and 
pale. TEelilood: The leptospira is present for the Arst week of the ill- 
ness and may be demonstrated either by blood culture or by intraperi- 
toneal injection of the blood or urine into the guinea-pig. A blood count 
shows a hsemolyti^ nm emia wiA a le ucoc ytosis o f 20,000_to_80,000 
per emun. The platelet count is low. The serum ^tcr the sixth day 
mil ag^utinate formalised cultures of the leptospira in a dilution up to 
1/30,000. An agglutination of 1/400 or over is considered to be positive 
and a rising litre indicates an active infection. The use of muscle biopsy 
has been recommended as an early diagnostic test, before the agglutina- 
tiou reaction becomes positive. As sl^wn by Pick there is loss of stria- 
tion, and vacuolation is seen in striated muscle fibres. The blood urea 
is often raised. The urine is scanty and contains albumin, bile and blood, 
and the leptospira may be present after the tenth day. Jaundice rarely 
occurs in L. eanicola infections, but meningitis or meningismus is not 
uncommon and often severe. 

Differential Diagnosis. The disease must be dilferentioted from 
Jaundice due to enterica infections and from yellow Joyer, Other 
conditions such as infective hepatitis, and rdapsmgT'ever must be 
excluded. Cases in whi^ there is no jaundice are liable to be mistaken 
for influenza. The diagnosis depends upon finding the leptospira in 
the blood or urine, on a positive agglutination test, and the 
leucocytosis. 

Course and Complications. Some cases pursue a severe course 
with intense jaundice and meningitis. Bleningitis may occur apart 
from jaundice and the onset may be delayed for several montlis after 
the b^inning of the disease. The diagnosis is established by finding 
the leptospira in the cerebrospinal Quid and urine bj’ guinea-pig 
inoculation. Iritis may occur as a compUcation. Death may occur 
from hepatic toxicmia and xincmia. 

Prognosis. The disease is a serious one, but the large majority of 
cases recover. 

Treatment. Prophylactic. This is concerned with the destruction 
of rats and the wearing of shoes miners in infected areas. 

CxiTCdite. The patient ^uld be put to bed, and the hovels opened 
wi^^salme aperient. The diet should be liquid, avoiding fats as for 
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infective hepatitis. Dextro se or angimde gtiould he given and n?l-nTi'«t in 
doses sufficient to re'Mer the u rine alknlme. Penic illin must~he~^ven 
finarge*dose^p't^5 million units cvery_24 hours, to have any benefidal 
effect. Aureomyein may be tried in doses of 1*G. cveiy 4 hours. Anti- 
Leptospiral serum is also available ; 20 ml. m^ be given intravenously 
tEw l^hies^'^a^for 3 days Jn a severe case. It should be* gtvenwitKn 
the first 8 to 5 days, later it has little effect. The fasces and urine must be 
disinfected as for typhoid fever. 

Tulanemla 

(Ka6htl Fever, Deer-jly Fever) 

Definition. A disease cliaractcrised by fever and enlargement of 
I^nnph nodes, due to a specific bacillus. 

Etiology. Tulanemia is caused by the Pasleurella iiilarensis. The 
disease occurs in squirrels, rabbits, water rats and sheep. It is con^-eyed 
to mau by the decr-Ily {Chrysops ditcaits). Man may also be Infected 
in preparing dead rabbits for eating, and in laboratory work. Locality 5 
TuJarffimia is met with in Tulare County, California, in other parts of 
America, Japan, Russia, Norway, France, Belgium, Germany, Turkey, 
etc. 

Pathology. Small areas of focal necrosis ore found in various organs 
in the body. 

Incubation Period. Tliis is usually between 1 and 10 days. 

Clinical Findings, The Glandular Type. A local papule appears at 
the site of the fly-bite. This ulcerates and the neighbouring lymph 
nodes enlarge. There is an iiregiular temperature, which may last for 
2 or S weeks. The blood : A positive agglutination test may be 
obtained towards the end of the second week. 

The Typhoid Type. When laboratory workers are Infected the 
disease assumes the character of a septicairaia. There is irregular fever 
lasting for 2 or 8 weeks and rdapses may occur for several months. 
The blood culture is usually positive. 

Other types include the ophthalmic, pleuro-pulmonarj', oral and 
abdominal. 

Differential Diagnosis. The disease has to be dbtinguished from 
other septicamias and from causes of lymph node enlargement with 
fever, such as tlie cnterica group and plague. Injection into a guinea-pig 
of the fluid obtained by lymph node puncture is a method of isolating the 
bacillus. Other diagnostic measures include an intracutaseous, an 
agglutination, and a complement fixation test. 

Course and Complications. The course is os described ebo\c. 
Bronchitis, bronchopneumonia, pneumonia or pleural effusion may 
occur as complications. 

Prognosis. The average mortality rate is about 5%, but it is blglier 
in the pulmon.ary variety. 

TYeatment The most effective treatment is streptomj-cin injected 
intramuscidarly in doses of 0*5 G. morning and evening for 12 days. 
In the plcuro-pulmonary variety the dosage should be 2 G. twice daily. 
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Cat Scratch Disease 
(Co/ bite Fever) 

This resembles rat bite fever The causative organism has not been 
isolated Two or three weeks after the bite or scratch of a cat the 
regional lymph nodes enlarge there is a relapsing fever and a macular 
rash appears on the forehead or trunk Tlie disease is quickly cured 
by the intravenous injection of 0 3 G neoarsphcnamine or by the oral 
administration of Aureomjcm 

Rat bite Fever 

(Sodoku) 

Definition. A disease caused usually by the bite of a rat infected 
with a special spirillum 

Etiology Rat bite fever is caused by the SpmUum mimie 
(Sptrocheeta morsus murw) or by the SlrepiobaetUus moniliformis as 
there are two different varieties with very similar clinical features Tlie 
organisms live m rats man is infected by their bite or by the bite of 
an infected ferret Predisposing cause Locality The disease occurs 
in Japan in parts of India, such as Bomba} and sporadically m other 
parts of the world 

Pathology The IjTnph nodes may be enlarged and hamorrhages 
seen m the lungs The spleen is enlarged and the spirillum is found 
in the internal organs 

Incubation Period This varies up to about 3 months 

Clinical Findings The bite wound usually heals but aBer a week 
or so breaks down with enlargement of the neighbouniig lymph 
nodes The patient now complains of headache, aching in the limbs 
and there may be a ngor with nausea or vomiting 

On Framtnation There are periodical rises of temperature up to 
about 102® F (38 O® C ) lasting 2 to 5 days foliowcd b} a crisis and an 
afebnie interval of 1 to 2 days A purplish papular rash may be seen on 
the arms or trunk during the fever Conjunctivitis and small painful 
sweJJmgs in the muscles have been noted The relapses may continue for 
several months Tlie blood The spinllum or strcplobacillus may be 
found in the blood during pjTcxiol stages There is usually a leueocjtosis 
of about 15 000 perc mm w ith some eosinophilia and a positive ngglutm 
ation reaction to the spirillum Tlie blood \^asscrmann reaction is 
positive 

Differential Diagnosis The history of the bite and finding the 
organism in the blood differentiate rat bite fever from such diseases as 
relapsing fever. 

Course and CompUcations The course is usually prolonged unless 
cut short by treatment. Nephritis may occur 

Prognosis. The disease is serious unless adequately treated 

Treatment Crystalline penicillin should be injected intramuscularly 
in doses of 80 000 units every 6 hours for 7 day's for Spinllum minus 
infections and for5lrejj/ot»a«nur»nom7i/omis infection streptomycin is 
injected intramuscularly 1 G every 12 hours until the temperature 
has been normal for 2 days 
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THE LOCOMOTOR SYSTEM 
THE MUSCLES 
FibrosJUs 

(Musmlar Itkeumaitsm Mt/aigta) 

Definition InUnmmatJoo of tlie connective tissue of muscles, 
fnsciffi, ligaments, nerve sheaths, tendons and periosteum 

Etiology This is uncertain Tliere js no proof that it is due to 
infection m the intestine, or in other sites such as the teeth, tonsils, 
sinuses or gall bladder Exciting causes are strain, cold and damp 
chmates 

Pathology. Small nodules are formed m some cases in the muscles, 
lipomatous masses hetireen the super/icial and deep fascia, which are 
voscular and become adematous These congcslcd and swollen fatly 
masses tend to bulge through fibrous layers and to become strangulated 
They arc easily palpable Tlicy constitute trigger points for referred 
sciatic pain, and inllammatory changes occur in the connective 
tissues. 

Clinical Findings. The patient is visually an adult There may be 
ft history of cold, exposure, or commonly of muscular strain The 
lumbar muscles are often affected (lumbago) or those of the neck (stiff 
neck) or cliest (pleurodyTim) An attack of lumbago may come on quite 
suddenly on stooping or on making a violent movement with the leg or 
arms, such as braking or cranking a cor In tlic sub'ioute cases there is 
a less severe pam felt m the hack, which is intensified on stooping, 
lifting, sneezing or coughing On deep palpation the nodules, which are 
•very tender, can usually be felt A stiff week (torticollis) usually follows 
sitting in a drnuglit, one or other sternocleidomastoid or trapezius muscle 
being affected The intercostal muscles may be involved, causing 
pleurodynia, wbieh is usunlh uinlatcrsl 

Course and Complications. In lumbago the inflammatory process 
may extend to involve the sheath of the sciatic nerve, with consequent 
sciatica Generally the patient recovers from an acute attack in 8 to 4 
•weeks, but he is liable to recurrences 

Treatment. During the acute stage rest and warmth are essentia! 
In acute lumbago on injection of procaine 1% in normal sahne into the 
tender nodules, or just beneath the surface of the fascia covering tlie 
affected muscles often gives rapid relief of pam and freedom of move- 
ment Two to 10 ml arc injected at each site, up to a maximum of 
8£> ml After the injection the patient is instructed to put the affected 
muscles through a full range of movement, ond this should cause no 
pain The patient should only remain iii b«l if the pain is very severe 
and cataplasma kaolmi may be applied to the back every 12 hours 
8*5 
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during the acute stages Aspirin 10 gr (0 G G ) 1 1 d or tab codein co 
1 1 1 d , or tab pcthidmc hj drochlor 50 mg bj mouth may be gn en for 
the rehef of pam In very severe cases it maj be necessarj to inject 

morphm sulph J gr (15 mg) intramuscularly at the site of the para 
Subsequently anj focus of sepsis should be eradicated and care taken that 
the bon els are completely evacuated dail> , as tliere is often some degree 
of constipation present All strains to the back should be avoided and 
occupations mvolvmg stooping are roost unsuitable 

Epidemic M>a]g!a 

(Epidemic Pleurodynia Bornholm Disease) 

Etiology This is a comparativdy rare disease of epidemic nature, 
occurring chiefly m the summer months and affecting principally 
children and young adults It was first described in Nonvay in 1872, 
and later in the Island of Bornholm in the Baltic, in 1980 In 1941 
there was an outbreak m Alabama Small outbreaks hn% e been recorded 
in England There is e>^dence that some epidemics arc associated v ith 
infection by Coxsackie \ inis I or 2, or \ cry closely allied v iniscs Cox- 
sackie IS a village m New lork State where the infection was first dcs 
cribed in patients thought to be suffering from non paralytic poho- 
myehtis, summer gnppe or epidemic myalgia 

CLmcal Findings Tiie incubation period is thought to be 2 to 
4 days The disease is cliaractensed by a sudden onset of pam around 
the diaphragmatic attachments often unilateral Thepninisintensifled 
by coughing and sneezing Pams may' also occur in the abdomen, 
back, or neck, and frontal headache is a characteristic feature The 
temperature is raised to about 104* T (40* C ) for 24 to 48 hours Dry 
pleurisy may be present, and some cases ha\ e been described under the 
title of acute benign dry pleurisy in the Middle East, during the 1039-15 
war The disease must be differenlntcd from an acute abdominal lesion, 
especially when there is > omiting and abdominal distention It may 
also resemble influenza, but diaphragmatic pleurisy is not a character 
istic feature of the latter There is a tendency for n relapse to occur 
2 or 8 days after the temperature has fallen to normal In patients 
affected with the Coxsackie virus complement fmng antibodies are 
Sound in Ibcisemtn the third day, and they show a risin" titre The 
virus has also been recovered from the tliroat and ftcccs of patients 
suffenng from the disease 

Treatment This consists in rest in bed, a bandage round the lower 
ribs to dimmish diaphragmatic movement, and aspirin for relief of pain 

Primary Myositis Fibrosa 

Etiology This is unknown 

Pathology The muscle fibres atrophy, and are replaced by 
connective tissue. 

Clinical Findings The patient notices swelling and pmn in tlie 
muscles of the legs . 

On Eiamtnatton There is little tenderness, but the affcctea 
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nausclee are >€;y Jiard, and subcutaneous cedema maj be found over 
them 

Prognosis The disease often spreads until nearly all the ^ oluntarj 
muscles are aitected 

Treatment JIassage and electrical treatment may be tried, and 
improvement often results 

Progressive M>osiUs Ossificans 

Etiology The cause is unknown 

Pathology Embryonic connective tissue is first formed , tlus is 
converted into fibrous tissue, and later ossification occurs Deposits of 
bone are found m tbe muscles, tendons, ligaments and fascia;, and there 
are exostoses Some cases follow trauma and are preceded by n hrema 
toma 

Clinical Findings Tlie patient is usually a > oung adult , men are 
attacked more frequently than women Tlic early sjTnptoms suggest 
muscular rheumatism, and at the onset there may be slight fever with 
some redness or spelling of the skin over the nfrected muscles, usually 
the back and the neck Bone formation graduallj occurs m the muscles 
and spreads to the ligaments causing fixation of joints The muscles 
of ZQOsticatioQ may be mtohed, with fixation of the jaw Seicre 
scoliosis may ensue Exostoses ate frequently noted on the humerus, 
tibia, fibula and ribs The big toes and tlmmbs arc deformed and small, 
the mterphalangcal jomt bemg ankjloscd and the metacarpal or 
metatarsd bone stunted 

Prognosis This is very unfasourahle, and dcatli usually occurs 
from some mtercurrent infection after the patient has become bedridden 

Treatment There is no cumtivc treatment ; good nursing care is 
required in advanced cases 

Other affections of voluntary muscles which are mentioned under 
their particular sections include Tncluniasis (see p 770) Degencra* 
tions (such as Zencker’s degeneration sec typhoid fc\er, p 584) 
Ilffimorrhage, os in scur\'j or in influenza (see p G02), into the rectus 
abdommalis Bupture, as in tetanus Tuberculosis A cold abscess in 
muscle may be due to direct spread from a bone abscess , rarely in 
mihary tubcrcufosis foci are Ibuntf in the vofuntary musefes fn sj'p&iis 
a gumma maj form Cases of ocute streptococcal myositis of unknown 
ongm have also been recorded 

The Muscular Dystrophies 

[The myopdhtes and muscular diseases of douhijul nature) 

In this group of cases the pnroary changes are regarded as muscular 
rather than nervous T he char acteristic feature s of the m y opathics are — 
familial history^Iic a ^ oi on set Dihcrcnt musciegroups are at iceted 
m different type s Pscudo-hypertropfiy occurs in“Somcrcase3 There 
are no fibrillary contractions such os occur in cord lesions T liere is no 
reaction of degeneration and no sensory cltanges occur, as in neuritis 
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Pseudo-hypertrophic Muscular Dystrophy 
Etiology. The cause is unknown The disease tends to run in 
families, being transmitted by the mother Boj s are usually afleeted. 

Pathology. There is atrophy of the muscle fibres, with increase m 
the fat and connective tissue of the affected voluntary muscles, causing 
apparent enlargement There are no changes m the central nervous 
system 

Climcal Findhigs, The patient js usually a boy, aged 8 to 12 rears 
There is a history that he began to walk late, Rn<rth T» t h-* has 
unsteady on his legs and finds stairs dillicultl 

On Examinaitm The genera l condition » good and there i s 
eplargement of the muscles oi me calves (gastrocnemius and soleus), 
^e_^ont~of tne tlughs (quadrice^ femons and sartonus), the buttocks 
(glutei), the infraspmatus, triceps and at times the deltoid " The' 
enlarged muscTes are found to be weak. The patient stands on a wide 
base, lordosis is marked the gait is waddjing. and in order to rise from 
a supine posture tiie pauent ” climbs up himself, *’ first rolling o% er on 
to his hands and knees , and then working his hands up hts legs 
There is usually wasting of the latissimus dorsi and lower port of the 
pectoralis maior muscles, so that if the cliild is lifted up under the 
arms he tends to slip through the hands. The face, with the exception 
of the mosseter muscles, and the forearms are not affected. There are 
no sensory changes The deep reflexes m connection with the affected 
muscle gwups^re gradualir diminished aod there are no libriUarT 
tremors Electrical reaction: Ihe reaction of degeneration is not 
present, but the response to faradisation and galvanism gradually 
dimmishes. 

Course and Complications The disease is progressive, and death 
usually occurs before adult age from wasting or secondary infections 
Treatment. There is no curative ^^tment and it is doubtful 
whether vntamms or glvcme are of anv va lue Massage and exercises 
ye usu a lly beneficial 

Juvenile Muscular Dystrophy 
(Erb’f Dystrophy) 

Etiology. The cause is unknown 

Pathology. There is wasting of the fibres of the affected muscles. 
Clinical Fmdings. Tlie patient is usually between the ages of 1 5 
end 85, male or female, and seve ral jnemberg of a_family_inBy be 
‘aCected Wea kness is fir st no tic^iiTlhc arms orjegs and the musclS 
arelater found to be was ted 

“ — OrTEx^inSion • The muscles wasted are usually those of t he 
upper arm (biceps, triceps and brachiom dialis ) and the thigh (glutei, 
■eHensors^nd hamstrings), giving a bottle-shaped appearanciTlo the 
lunbT Some of the trunk muscles may also waste, such as the 
latissimus dorsi, lower part of the pectoralis major, trapezius, rhom 
holds, serratus anterior, erector spin®; etc The face is not usually 
affectrf. Lordosis is present, the electric al reactions and deep refines 
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are diminishe d The reaction of degeneration is not present and there 
arc no sensory changes and no fibnllaiy tremors In some instances a 
distal type (of Gowers and SpiUer) may be seen in wh ch the forearms 
bands and vmsts, legs, feet and ankles, and muscles of the face are 
wasted 

Course and Complications The disease is usually progressire, hut 
the patient may live until middle age before being earned off by some 
intercurrent mfection 

Fado-Scapulo>Humera] Dystrophy 

{Landouzt/ D^mne's Dystrophy) 

This IS a variation of the juvenile type which occurs usually in 
infancy, has the same hereditary factor and affects the sexes equally 

Clinical Findings Weakness and wasting are first noticed in certain 
face muscles These arc the orbicularis ons and oibiculans ocuh the 
eyelids cannot be closed and the lips ore ei^rtcd tlie lo%^r lip projects 
(tapir mouth) On smihng the bps are sTr^ht The shoulder girdle 
muscles includiog the trapeziu s^ latissimus dorsi serratus anterior , 
pecto rals, tnceps and biceps ore subsequently aiTceted The simp'i3g 
become winced ” 

Course and CompUcalloos The course is progressive but the 
patient may live until adult life. 

Amyotonia CongenlU or Myatonla Congenita 

{Pppetihttrn's Disease) 

Etiology This is unknown The disease resembles a myopathy 
m many respects 

Pathology The anterior horn cells of the spinal medulla (cord) are 
usually dimmishedjn number especially m the lumbar region and the 
corresponding ventral nerve roots are thin and dcTicient m myelir^ The 
muscle fibres on the whole ore small but a few abnormally large 
ones are found. The connective tissue and fat of the muscle are 
jsscTOBsed 

Clinical Findings The disease may Imse a famil ial incidence 
Tlie onset Isjat, or before birth and the condition is charactensed by 
extreme flaccidity of the s oluntary muscles , an mfont, if sitting tends 
to fall forwards and resembles a frog (Battcii*8 frog child) The muscles 
are very weak and the child may be unable to bold up its 1 ead The 
legs are more severely affecte d tha n tlie arms The bands and feet are 
Tdhgfand narrow The face is not affected The relieves are 
absent and the electrical response to faradisation is dmunishcd but 
the reaction of degeneration is not present. 

Differential Diagnosis. Amyotonia congenita is differejitiatcd from 
poliomyelitis by the general dis^b^ion of the paresis and absence of 
‘complete paralysis in amyotonia congenita and from the myopathies 
^thelibsence of marked wasting and the tendency to unprovement. 
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Its resemblance to the \\ erdnig Hoffmann disease has been noted on 
p 445 

Course and Complications The child may soon die from inter 
current infection, but there is a tendency to improvement with an 
mcrease of muscle tone and recovery of the deep reflexes, so tliat he 
may survn e and reach adult life. 

M>otonIa Congenita 

(Thomien's Disease) 

Etiology The cause is unknown 

Pathology The voluntary muscle fibres raaj be increased m 
width There is no increase m the muscular connective tissue and 
there are no nervous changes The muscular contractions r«cmble 
those produced experimentally with veratrm there bemg delay in 
contraction and relaxation Experimental evidence on goats suffering 
irom a similar disease suggests that the lesion is a primary muscular 
one and not due to changes m tlie mjoncural junctions 

Clinical Fmdings Tlie disease is verj rare occurring more 
commonly m males, tending to run m f amilies , and first showing itself 
m childhood The patient noti^ a stiffness in the voluntary muscles, 
chieil) m the hands, arms feet and legs, and to a lesser degree m the 
trunk. The muscles of mastication may also be affected 

On Examineiion It is found that the voluntary contraction and 
relaxation of the muscles is prolonged, but a movement becomes more 
speedy after repetition This can be well tested'by asbng the patient 
to grip the hand se^ cral times There is no spasticity found on passive 
movement. The skeletal muscles arc usually enlarged The sensation 
u normal. The following distmctions exist between this condition and 
the myopathies The deep reflexes are not affected, there a no 
atrophy of muscles , the electnca! reaction is peculiar, the faradic and 
galvanic responses are first small and prolonged, but on repeated 
stimulation they become normal (myotome reaction), there is a 
modified reaction of degeneration, as A.C C approximates to K C C 
(normally K C C > A C C and in the reaction of degeneration 
ACC >K.CC) 

Course and Complications The disease has no effect on the duration 
of life 

IVeatment. Procaine amide hydrocl^nde (Proaestyl) should be 
gi\’en by moutb, 025 G tab , kteb q i d up to 4 G a day 

Myotonia Atrophica 
{Dystrophia Myotoniea) 

Etiology The cause is unknown 

Pathology Tliere is atrophy of the majority of fibres in the affected 
muscles, with some giant fibres 

Clinical Findings The patient is usually a male, aged between 20 
and 85 There is often a familv history of the disease and also of 
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cataract The onset is insidious, with pains in the arras or Jegs, 
weakness, loss of weight and a difficulty in relaxing the grip 

On Examinahon There is wasting of the muscles of the face, the 
neck (stemocleidomastoids) the forearms and the legs, and the testicles 
may be atrophied The deep reflexes in connection with the affected 
muscle groups are diminished There are no sensory changes nofibnlJaiy 
contractions and no reaction of degeneration Electrical stimulation 
causes a prolonged relaxation after contraction 

Course and Complications Tlie course, if untreated, is slowly pro 
gressive Death usually occurs from intcrcuircnt disease 

Treatment Procaine amide hydrochloride may be given as in 
mj otonia congenita 


Myasthenia Gravis 

Etiology The cause is unknown The disease appears to he due to 
a clm mical abnormahty (deficienc_y of acetyl chdlme) wTiicli results In a 
defect of transrnission of the impulse from the nerve to the muscle 
Acetyl choline is the chemical substance which allows transmission of 
impulses across the myo neural junctions m slnatcd muscles, but 
acetyl choline itself has no beneficial effect in the disease It is thought 
that eserme and neostigmine (Prostigmin) inhibit the destruction of 
acetyl'choline by an esterase It lias been suggested tliat a hypothetical 
inhibitor substance is produced m the lliymus which circulates in the 
Hldbdltream and interferes with the transference of cholinergic impulses 
fron niorve to muscle and thatjthis substance is neutralist by 
Pjosli^un 

Pathology ** Lymphorrhages *’ ^small round cells) are found 
between the muscle fibre? There arc no primary changes m the nervous 
system The thymus is frequently enlarged contaming many lymphoid 
germinal centres and a thjTnoina may be present 

CUmcal Findings The disease affects men and women equally, 
and usually begins in adults before middle age, but it may be metwnth 
m joimg children The patient may complain of inability to 
keep hjs eyes open or of diplopia, which increases during the 
day and disappears temporarily after a night s rest In other 
cases vaxyjr^ fatigue is noticed in dilfercnt muscles causing 
difficulty in spcecli or swallowing, alteration m voice, or weakness of the 
locck’br limbs Thus if the arm is affected, the performance of any 
movement involving its use will cause rapid fatigue, power being 
regained temporarily after a short rest Aclung in the limbs may also 
be noticed 

On Exarmnaiwn In a typical case certain muscles supplied by the 
cranial nerves are affected especully those of the eyelids and the 
external oculo-motor muscles, with resulting ptosis, strabismus_and 
mabHify to close Uie eyes tightly tlonocular myasthenia gravis has 
been described The lips may also be involved so tliat the patient 
cannot whistle or smile normally If the palate is affected 
it rapidly fatigues when the patient is asked to say “ Ah " 
The voice may be nasal and nasal r^urgitation of fluids occurs on 
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swallowing The tongue and jaw muscles may also be mvolved, with 
dysarthria and dropping of the jaw In other cases there is weakness 
of the neck so that the head is supported on the hands or fatigu 
abOity of the arms may be dcmonstmted, for when the patient holds 
the arms extended they gradually droop to the sides The muscles 
are not usually wasted, the deep reOcxes are variable , the jaw 
jerk may be abolished but the knee jerk is not lost The electrical 
tests show the “ myasthemc reaction * , the response to faradisation 
is rapidly exhausted, but is restored by rest Galvanic stimulation 
does not fatigue the muscles and they will contract \oluntanIy 
when they do not respond to faradisation Sensation is usually 
unaffected The urme The creatine content is high, and creatinine low 
Differential Diagnosis The characteristic expression of the 
patient inth drooping eyelids and elevated head and the fatigu 
ability of the muscles are typical Other causes of ptosis must be 
excluded such as hj stena tabes do rsalis and cere bral lesions Organic 
bulbar paralysis and diphlhwitic neuntis must be~dilt^nliated m 
some cases 

Course and Complications The course is progressive, but ma^ be 
interrupted by remissioos especially during pregnancy Involvement 
of the respiratory muscles may cause death 

Treatrnent Hlectncal treatment should not be given If neostig 
mme meth ylsulphate 1 to 2 3_m g and atr opin sulpb 1/l^gr (0 0 mg) 
ore injected subcutaneously the pa tient recovers power m the affected 
muscles jn. about 10 minutes, and th e effec ts are maintained for r^ut 
8 to 6 hours To produce comparable results by oral administration, 
IS m g ofjaepstigmme bromide are equivalen t to an injection of 1 mg 
A severe case may require as many as twenty 15 mg tablets of 
neostigmine bromide spaced out through the 24 hours In each case 
the mamtenance dose must be worked out To prevent abdominal pains, 
tnc belladon 20 m (1 2 ml ) shou ld be taken as required”T>Tidostig 
mine bromide (Mestmon) is less liable to produce side effects o 60 mg 
tab being equivalent to 15 mg neostigmine Thymcctoniy .lias been 
succes sful m man> i nstances KejTics obtained a complete or almost 
complete remission of sjTnptoms in 05% of his cases The operatne 
mortality rate is less than 5% in skilled hands It docs not appear that 
tcvcAV ViTpwii wimiAvMi. tiw. tfc.yro.’iA, 

whether it is normal hj^ertroplued or contains a thymoma, although 
the presence of a thymoma renders the operation more dangerous Good 
results have also been obtained in some cases by radio therapy when the 
thymoma has been demonstrated by lateral tomography 

Familial Periodic Paralysis 
{IniermUtent Myoplegia) 

Etiology The cause is unknown The disease tends to run in 
families 

Pathogenesis It is thought that potassium enters the muscle cells 
durmg the attacks It has been shown that an attack can be produced 
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in a susceptible individual by the adtaimstration of dextrose, 200 G , by 
mouth This results m the fall of the blood potassium, paral> sis usually 
appearing when the figure is hclow 10 to 12 mg per 100 ml (normal 17 
to 22 mg per 100 ml ) 

Clinical Findings The disease usually first shows itself in childhood 
or about the age of puberty There are recurring attacks of paralysis 
which may affect the arms, legs, trunk and neck Usually the face, 
eyes, sphincters and diaphragm are not involved In some cases only 
the lower hmbs are affected and the weakness may be greater in one 
half of the body than the other Premonitory symptoms are sometimes 
noted, such as lassitude, tingling in a hmb, hunger, thirst, palpitations 
or sweating A heavy meal may predispose to an attack The onset 
usually occurs during sleep, the patient on waking finds that he cannot 
move his hmhs The attack usually passes off m a few hours or m a 
day or so 

On Examinaiion The affected muscles are flaccid and completely 
or partially paralysed The cutaneous and deep reflexes are dimin- 
ished or abolished The electrical reactions arc diminished or absent 
Sensation is usually normal The blood potassium falls during nn 
attack 

SiffereatJdl Diagnosis Owing to the rarity of the condition and the 
transitory nature of the attacks, the patient runs a nsk of being diag- 
nosed as suffering from hj’Steria or malingering The condition must 
also be differentiated from poiasnum losing nspknUs winch may he 
met with in patients suffering from cJironic pyelonepliritis J his usually 
first shows itself m a later age group than docs familial periodic 
paralysis In potassium losing nephntu the attacks ore of longer 
duration and usually more severe, hjTopotasswnua and muscular 
weakness tend to persist between the attacks In tlie absence of 
albuminuria tests of tubular function, such as the urine concentration 
test and tlie abilitj to acidify tlic unne, will usually show ev idencc of 
renal failure 

Prognosis The attacks tend to become less severe and frequent 
after middle age 

Treatment Tlie patient should avoid a iiigli carbohv drate diet, 
which lowers the serum potassium. Tlie attack can usually be reheved 
by administering at the onset pot clilond 00 to 180 gr (C to 12 G ) for 
an adult, and 15 to 80 gr (1 to 2 G ) for an infant, dissolved in 2 fl oz 
(CO ml ] of v^atcr and taken in small quantity of milk 


The Stiff-Man Syndrome 

This disease was first described at the Mayo Clime in 1Q3G It is 
cliamcterised by progressive, fluctuating muscular ngiditj and spasm 
Tberc are also attacks of extremely painful muscular spasm, resembling 
those of tetanus The affected muscles appear normal during sleep, but 
when the patient is awake tlie affected muscles are liartl and contracted, 
between the attacks Injections of moiphinc do not afford relief Asher, 
later, described a case in a woman 



6S4 


THE LOCQiaOTOn SYSTEM 


THE BOZfES 
Osteitis Deformans 
(PageCs Disease) 

Defimtion. A chronic disease of bone, characterised by enlargement 
of the skull, kyphosis and bowing of the extremities. 

Etiology The cause is unknown The disease is almost always 
associated with atheroma 

Pathology The pelvis, spine, skull, tibia, or clavicle is generally 
first affected The changes are those of subperiosteal new bone formation 
and deeper areas of rarefaction There is much bony thickemng and 
irregulantj The skull is thickened with narrowing of the foramina and 
sutures (sec Fig 60) The bone fat is increased and its calcium 
dimimshed The rate of blood flow through the bones may be very 
considerably mcrcascd 

Climcal Fmdings The patient is usually a male, aged 40 to CO, 
and the disease tends to run in families The onset is insidious , pains 
may be first noticed in the legs (shms), or enlargement of the head or 
bending of the bones may be the first symptom. Examination of a 
Developed Case The patient presents a typical appearance , the 
calvana is enlarged, and the face appears trianguLnr with the base 
upward (see Fig Cl) The legs and arms are bowc<l forwards and 
outwards Kyphosis is marked, usually in the upper thoracicregion, and 
the spme is very rigid There is also thickening and enlargement of the 
pelvus, shoulder girdle, tibue and femurs, and to a lesser degree of the 
bones m the arms The patient’s height may be reduced by 4 to C inches 
(10 to 15 cm ), but Che hands and feet an; usually uoafTected In rare 
cases the changes are limited to a single bone such os the clavide, the 
ischium, pubis, ihum or one vertebra. The disease is then said to be 
monostotic, and is disco\ered acadentally on X ray examination In 
these cases the alkaline serum phosphatase may not be increased In the 
majority of casis extensive arteriosclerosis is noted Tlie skin over the 
affected bones may be red and hot Xairowing of the foramma in the 
skull may compress the cramal nerves, and give rise to optic atrophy , 
oculo motor paresis, deafness and perhaps facial palsy (see Fig Cl) 
X ray exammation of the bones shows the enlargement and deformity , 
and areas of rarefield spongy bone and of dense amorphous bone are seen, 
giving a woolly appearance to the skull The blood The serum calcium 
and phosphorus are normaL The alkaline phosphatase is usually m 
creased The sedimentation rate of the red cells is likely to be normal 
The urme calcium content is usually increased in the early stages, later it 
may be normal or dimimshcd It has been shown that if the affected bone 
IS immobilised, bone destruction continues inthout bone formation 
There is then an excess of calcium in the blood and increased calcium 
excretion in the urine If the kidnqs fiiil to excrete the calcium, death 
may occur from hypercalciemia A similar effect may be produced by 
keeping the patient in bed 

Differential Diagnosis There js usually no difficulty m distinguish 
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THE BONES 
Ostdtu Deformans 
{Pa^eCa Diseaae) 

Defimhon* A chronic disease of bone, characterised by enlargement 
of the skull, kyphosis and bowing of the extremities 

Etiology The cause is unknown The disease is almost always 
associated with atheroma 

Pathology The pelvis, spine, skull, tibia, or dAMcle is generally 
first affected The changes are those of subperiosteal new bone formation 
and deeper areas of rarefaction There is much bony thickemng and 
irregularity The skull is thickened with narromng of the foramma and 
sutures (see Fig 00} The bone fat is increased and its calcium 
diminished The rate of blood flow through the bones maj be very 
considerably increased 

Qimcal Findings The patient is usuallj a male, aged 40 to CO, 
and the disease tends to run in famihes The onset Is insidious , pains 
may be first noticed m the legs (shins), or enlargement of tlie head or 
bending of the bones may be the first symptom ExamtnaUon of a 
Developed Case The patient presents a t\Tncal appearance , the 
calvaria is enlarged, and the face appears triangular with the base 
upward (see Fig Cl) The legs and arms are bowed forwards and 
outwards Kyphosis is marked usually in the upper thoracic region, and 
the spme is very rigid There is also thickening and enlargement of the 
pelvns, shoulder girdle, tibiae and femurs, and to a lesser degree of the 
bones m the arms Tlie patient’s height may be reduced by 4 to C inches 
(10 to 15 cm ), hut the liands and feet are usually unaffected In rare 
cases the changes ore limited to a single bone such os the clavicle, the 
ischium, pubis, ihum or one vertebra The disease is then said to be 
monostotic, and is discovered accidentally on X ray examination In 
these cases the alkalme serum phosphatase may not be increased In the 
majority of cases extensiv e artenosdcrosis is noted The skin ov er the 
affected bones may be red and hot Narrowing of the foramina m the 
skull may compress the cranial nerves, ond give rise to optic atrophy, 
oculo motor paresis, deafness and perhaps facial palsy (see Fig 01) 
X ray examination of the bones shows the enlargement and deformity, 
and areas of rarcfield spongy bone and of dense amorphous bone are seen, 
givnng a woolly appearance to the skull The blood Tlie scrum calcium 
and phosphorus are normal TIic alkaline phospliatase is usually in 
creased The sedimentation rate of the re<l cells is likely to be normal. 
The urmecalcjura content is usually increased m the earl v stages, later it 
may be normal or diminished It has been shown that if the affected bone 
IS immobilised, bone destruction continues without bone formation 
There is then an excess of calcium in the blood and increased calcium 
excretion m the urme If the kidneys fail to excrete the calcium, death 
may occxir from hyTercalcremia A similar effect may be produced by 
keepmg the patient m bed 

Differential Diagnosis There is usually no difficulty m distinguish- 
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ing Paget’s disease from acromegaly, nckets and locabsed over* 
growth of bone due to other causes, such as trauma or syphilis The 
X ray findings are characteristic Secondary carcinoma of bone may 
give rise to difficulty, but the primary growth can usually be found, 
and the X rny appearances differ The sedimentation rate of the red 
cells IS increased m carcinoma 

Course and Complications The course is progressive , tlie patient 
may live for 20 to 00 years after the onset, gradually becoming more 
crippled, and dying from an intercurrcnt disease Congestne heart 
failure may result from increased blood flow through the affected bones, 
the circulalory disturbance being analogous to an arteriovenous shunt 
Fracture of the long bones, compression paraplegia, or osteosarcoma 
may occur 

Treatment There is no specific treatment Osteotomy is not 
usually advisable but division of the periosteum may rehe\e pain 
Analgesic drugs, such as aspirm, may be required for the pain In the 
early stages the diet should be nch m calcium and phosphorus, and 
antamin D 10,000 units and vitamin C 1,000 units (50 mg ) taken daily 
X ray treatment may relieve the pam for 2 to 0 months A low calcium 
diet with plenty of fluid by mouth or intravenously should be given if 
the patient is confined to bed and the blood calcium is excessn ely high 

Focal Osteitis Fibrosa 
(OjI^Us Fibrosa Disseminata) 

This IS a condition resembling generahsed osteitis fibrosa (see p 708), 
but affecting only one or a few bones with a defmite tendency to spon 
tancous arrest Tlie bone lesions arc frequently umlatera! It occurs 
chiefly in adolescents, and there may be spontaneous fracture Pigmen- 
tation maj occur on one side of the body, and premature sexual develop 
ment may have been noted earlier m life The blood calcium and plasma 
alkaline phosphatase are normal and the disease is not associated with a 
parathyroid tumour or with hj’perparathyroidism 

Leontiasis Ossca 

A condition of hyperostosis of off the bones of the skull, including 
the face bones The cause is not known, but m some cases it may be 
associated with chrome sinusitis It occurs usually about the age of 
puberty and is more common in women than an men The patient 
complains of pressure effects, such ns headaclic, neuralgia, deafness, 
blindness and insomnia Death may not occur for 80 to 40 >ears and 
may be due to intercurrcnt diseases or to o convulsion 

Osteoporosis 

Osteoporosis is an extremely common disease Tlie bone matnx is 
composed of nitrogenous substances In osteoporosis there is a disorder 
of protein metabolism resulting in a deficiencj m the rate of formation of 
bone matrix This may be due to a reduction m activity of osteoblasts 

Sc% oral a arietics arc described 1 Disuse Absence of movement 
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remo% es the stresses and strains ivhich stimulate osteoblastic activity 
2 Post menopausal Due to lack of oestrogens S Saule Due to lack 
of androgens or cestrogcns, or both- 4 Atifrihonal defiaenaes and 
glandular disturbances Insufficient protein intake may cause a 
deficiency of nitrogenous supplies to the bones Osteoporosis ma\ also be 
due to lack of \utamin C, hjiierthyroidism, diabetes meUitus Cushing’s 
disease, or to the administration of ACTII or of corticosteroids 

5 Congenital Fragilitas ossium is a disease of tmknown ctiologj 

6 Idiopathic Osteoporosis may follow a comparatively trivial accident 
or a normal pregnancy 7 Localised Osteoporosis tnaj occur in such 
conditions as Sudeck’s atrophy of the bones of the hands 

From the clinical standpoint the senile and post menopausal 
>aneties are most important The> cause spinal osteoporosis Tlie 
spine, the pelvis and the neck of the femur are speciall} affected The 
centre of the vertebra becomes hi conicx, the * cod fish” vertebra 
The body of a \crtebra may collapse and fracture of the neck of the 
femur may occur The serum calcium, phosphorus and alkaline 
phosphatase readings are normal The patient loses height, sometimes 
as much as 4 or 6 inches (10 or 15 cm ) and a transverse crease forms 
across the upper abdomen 

Treatment After the age of 60 years regular > early records should 
be kept of an individual s height Id this way spmoJ osteoporosis will 
be recognised in an earl^ stage The diet should be rich in protein and, 
when the disease is present, male and female sex hormones should be 
administered by mouth mcthyltestosteronc 10 mg and dicncestro! 
1 me dailj These should be gi\en for 4 weeks omitted for 2 weeks, 
and then repeated again for 4 weeks and so on A pint (COO ml ) of milk 
a day should be drunk, which contains 080 mg of calcium Overdosage 
with calcium or \ itanun D is not required, and may be harmful 

Ostcomalada 

Definition A deficiency disease characterised bj softening of bones 
with a liability to fracture 

Etiology O'.teomalacia may be due to several causes 
1 Deficiency of calcium and vitamm D in the diet and absence of 
sunlight The blood calcium is low and there is a negative calcium 
balance It appears to be an adult vanetj of rickets This is the cause 
in the majonty of cases 2 Deficient absorption of calcium and v itanun 
D m idiopathic steatorrhoa fl Increased excretion of calcium in the 
unne, os in the Fanconi 5} ndrome (see p 680) 4 Following removal 

of a parathyroid tumour in generalised osteitis fibrosa 5 Milkman s 
syndrome This is by some considered to be a varietj of osteomalacia. 
Osteomalacia is endemic in Nortlicrn India, Japan and Aorthem China. 
Males arc occasionallj affected 

Pathology The bones are brittle, owuig to lack of calaum Tlic 
bones especiallj affected are those of the pclv is, spine, thorax and the 
long bones 

Qinlcal Findings The patient is usually a woman between the 
ages of 20 and 80, who complains of weakness and aching in the back. 
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chest or legs Dcformtty is usually produced, especially in the pelvis, 
which interferes with childbirth, there may also be {^>^>110500110515 chest 
deformities coxa vara and bending of the Jong bones A spontaneous 
fracture of a long bone may occur The X ra>s show that the bones 
are rarefied In severe cases the bone markings disappear and the bones 
may not cast a more dense shadow than the surrounding tissues The 
plasma phosphorus and at times, the serum calcium figures are below 
normal The chnical findings ui idiopathic steatorrhoja have been 
described on p 00 

Mtl/cman'f syndrome may or may not be a > anety of osteomalacia 
X ray examination shows incomplete pseudofractures involving the flat 
and tubular bones They often occur at the site of pressureofan artery, 
as where the circumflex scapular orterj winds round the axillary border 
of the scapula Paired bones are often sjTnmctricnlly involved There 
IS no bending or bowing of the bones as is liable to occur in late rickets 
or osteomalacia The softci ing begins in the cortex and entirely 
encircles a tubular bone extending into the marrow cavity There j? no 
attempt at repair The blood chemistry is normal The patient has 
often a waddling gait end complains of pain m the atfcctcd bones 
Differential Diagnosis Osteomalacia is tliaractenscd by the bony 
changes in the pelvis and is to be differentmted from osteogenesis 
imperfecta, generalised osteitis fibrosa and osteitis deformans 

Course and Corophcations Tetaii) may occur cs a complication 
Prognosis A complete cure can usually be effected with adequate 
treatment 

Treatment The patient should be treated as for rickets with 
cod liver oil Halivcrol or calciferol sunlight and a diet nch in calcium 
and phosphorus, such os milk, eggs, fish and green vegetables In 
Milkman's syndrome, and in vitamin D resistant cases of osteomalacia, 
calciferol should be miccted intramuscular^ in doses of COO 000 units 
D times a wecL Calcium lactate should be given by mouth in doses of 
60 gr (4 G ) 1 1 d 

Multiple M>eIomato$Is 
(Kahler*s Disease) 

d/fe&fo w cissrsetensed by forntxtioa redd^s)} tvniours 
m the bone marrow anremia, and Bence Jones jirotcin in the urine 
Spontaneous fractures may occur The tumours arc composed of 
hamopoietie cells A vanety iocalised to one bone is known as a 
plasmoc>'toma The patient complains of aches or pains m the pelvis 
or chest, and there may be paraplegia The blood shows a Icuco- 
crjlliroblastic anxmia tx , a hypochromic anajnia with normoblasts 
The total number of leucocytes is not increased, hut a feu elocytes 
and mjeloblasts are present The serum globulin is usually increased, 
and the sedimentation rate of Uie red cells is rapid Amy loidosis occurs 
in about 15% of cases The differential diagnosis includes Paget's 
disease, Ewing’s sarcoma secondary malignant deposits in Iwnc and 
syphilis of the bones The X my appearances of the bones, the blood 
count, the presence of Bence Jones* protein in the unne and the result of 
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occurrence of exophtholmoa and optic atrophy It is considered to be 
due to premature union of the sagittal and coronal sutures “ Digital 
impressions ” formed by bony trabecuhe are seen post mortem on the 
inner aspect of the vault of the skuU, which during life give a beaten 
silver appearance on X ray exammation The patient complains of 
headaclies, failing MSion and possibly loss of smell Decompression, or 
King’s mosaic operation, m which the vault of the skull is separated 
into small squares, may be required to relieve the pressure 

H)*pcrtropMc Osteoarthropathy 

A condition of “ clubbing ** of the fingers (Ilippocrotic fingers) or 
toes often associated with enlargement of the wrists or ankles 

Etiology The cause is not known , impeded \ cnous return, erdema 
and toxiemia may be factors It is usually found associated With 
clironic diseases of the lungs nnd pleura, such as fibroid tuberculosis, 
bronchiectasis and empyema, with mediastinal tumours and congenital 
disease of the heart In some instances no cause can be found It may 
develop m a few weeks in such conditions as an empyema Umlateral 
clubbing may occur 

Pathology GinicaUy there are two varieties, the drum stick, with 
bulbous extremities to the fingers, associated with bronchiectasis, and 
the parrot btU or puffin beak variety, in w}uc)> the nails arc curved from 
base to tip This is met with m tuberculosis In the early stage 
the first sign is congestion of the finger tips at the roots of the nails In 
more adv anced cases there is enlargement of the hands and feet and 
swelling of the imsts nod ankles , and an intermittent hydrarthrosis 
may occur m other joints such as the knee The changes are chiefly in 
the soft tissues and by X rajs subperiosteal thickening may be seen 

THE JOIJflTS 
Osteoarthritis 

{Ilijpcrirophic Arthnlis Degeneraiiie Arthnlis) 

Definition. Degenerative joint lesions of doubtful etiology. 

Etiology Trauma and strain ore cvciUng factors in some cases 
Prcdispo^ng causes 1 Age Usuallj over 40 2 Sex Males pre 

dominate 8 IMctabolic errors Tlic nature of these is uncertain 
4 Obesity 

Pathology The joints most commonly affected arc the terminal 
mterplialangcal joints where llcbcrden’s nodes occur, tlic lumbar 
vertebne, tlie knees, the sacrO'iliac joints the lower ccmcal vertebra?, 
tlie hips nnd shoulders There is degeneration of the articular cartilage, 
with hypertrophy of the surrounding cnrlilogc and bone so that the 
articular surfaces arc approximated The synovia? are usually im 
affected Separated osteophytes may be loose in the joints Tfic 
joint capsule is fibrosed Osteoartlintic clinnges arc present in nearly 
everyone after the age of 50 but symptoms only occur in a sraalj 
percentage of individuals 
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Clinical Findings The onset is usually insidious, with stiffness 
and later pam m the affected joints There is no constitutional 
disturbance except m the rare acute type of disease Wlien the hip is 
affected the pam may be referred to the front or back of the leg (femoral 
or sciatic neuralgia) or to the knee 

On Examination The general nutrition is good The affected joint 
shows some bony thickening and lipping of the bony edges may be felt 
Creaking is often audible and palpable on movement, and the range of 
movement is limited Some muscular wasting may occur above or 
below the joint and m cases in which the hip joint is affected the patient 
may walk on his toes with tiltmg of the pelvis and scoliosis In some 
instances the disease has an acute onset closely resembling that of acute 
rheumatic fever The sedimentation rate of the red cells is rarely 
mcreased The B M R is below normal in about 80% of cases Radio- 
graphic examination reveals c^st-like structures m the bones on the 
joint surface which result in erosion of the joint cartilage, with secon 
dary osteophytic outgrowths 

Course and Complications Several joints may be affected and one 
or more of them may be completely immobilised The smaller joints of 
the fingers may be miolved especially m middle aged women with 
development of Heberden s nodes at the proximal ends of the distal 
phalanges At tbe chmactenc osteoarthritis may occur lo the knees 
associated with obesity 

Differential Diagnosis This is as for rheumatoid arthritis Limita 
tion of external rotation and abduction of the hip joint distinguishes a 
case of osteoarthritis of the hip sciatica Acute osteoarthritis can 
usually be distinguished from acute rheumatic fever by the failure of 
response to sahc>lates 

Prognosis This is unfavourable as regards recovery, but the 
d^ease does not progress to a stage of complete crippledom 

Treatment Jlassage and rad ant heat increase the vascularity of 
the structures around the joint and help to relieve pam The joint 
should be rested as much as possible the patient lying down if the 
knees or hips are affected for at least an hour daily No strain should 
be put on the affected joints but they should be put through their full 
range of mo\ ement two or three times a day Exercises wluch produce 
discomfort lasting for more than 2 hours are excessive If the patient 
IS obese and the knees and hips are mvolved dietetic restnctions 
should be imposed Thyroideum J to 1 gr (SO to 60 mg ) t d s is of v alue 
m cases associated with obesity or the chmactenc Gold salts are of no 
value Phjsical treatment such as deep X rays diathermy and paraffin 
wax baths may afford considerable relief from pam Hydrocortisone 
acetate 25 mg may he injected into the knee joint with rehef of symp 
toms In some cases Butazohdin (sec p 638 ) dimuushes the pain In 
addition if only one jointsuchasthe hip is mvohed operative measures 
may be considered such as moving the joint under an anicsthetic, 
osteotomy of the femur to correct deformity removal of foreign bodies 
from the joints excision of the bony outgrowths which are preventing 
movement (cheilectomy) vitaUium cup arthroplasty and arthrodesis 
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Surgical appliances such as Thomas* walking caliper, wiH take the 
weight of the body from the pelvis off the hip. 


Osteoarthritic Spondylitis 
{flypertropMe Spondylitis) 

Pathology. Degenerative dianges occur in the spine, similar to 
those described under osteoarthritis. 

Clinical Findings. Although osteoarthritie changes are present in 
the spine in the majority of people over the age of 50, they rarely give 
rise to symptoms. The chief symptoms are root pains, some rigidity of 
the spine and muscular atrophy. llTien the cervical spine is involved 
there may be pain in the shoulders, neck and arms with limited spinal 
movement and Homer’s syrndrome (see page 150). 

Treatment This includes rest to the spine, beat, massage and in 
some cases A spina] support 

Rheumatoid Spondylitis 

{Atropkie SpondyUtis. Spondylitis Ankylopoidica. Von Bechinexes' 
Disease. 5lrutnpell*l]/afie Disease. Spondylose Rhizomiliyue) 

Definition. A Ae_umatoid_type of arthritis affecting the spine. 

Etiology. This is uncertain, but it is usually considered to be tlie 
same as for rheumatoid art^tts. Predisposing causes t 1. Ages 
20 to CO years. 2. Sex : Hales predominate. 

Pathology. There is synovto of the poster intervertebral Joints, 
with osteoporosis of the vert ebral l^ics. The sacro-iliac_ai^ 
costoyertebrH~]6in t3 a re__ often affecte d. CalciCcntion^occurs in the 
liEaroents of the_^lne, and in the laterak.bordcrs of the intervertebral 
discs. The spine thus becomes rigid, the bamboo spine (see Fig. 03). 

Clinical Findings. The onset is usually insidious^with pain and 
stiffness in the back, especially on waking in the morning. Root pains 
may occur in the arms or legs, or ginile pains around the chest or abdo- 
men.'’ In'a few cas^ there is on acute onset with fever. 

OnExaminaiim r Tbaphri^ditypt tljehs^(pol,erhsf^). thaspme 
may be curved with kyphosis in t he up per thoracic region. In the early 
?tages there is considerable sposm of the ciMtor spintc muscles. Flaccid 
pares is of tlie legs may occur from root pressure, with parccstbeslai or 
compression of the spinal 'rnediilla (cor3) may give rise to spastic para- 
lyses. There may be acute pain on percussion over the l^eral spmo^us 
processes. ljiterT.lie^airent“may be unable to stand upright, to turn 
without moring the whole body, or to take a deep breath. There are no 
rheumatic nodules. The sediment ation rate of th e red cell s is in creased. 
X-ray examination show s de ca laficatign of t h e bodi csofthevertcbnc, 
the joint spaces are’ribt usually narrowed until late in the disease. The 
spinal ligaments are calcified. 

~T)lIICTcmial'Dl35aosls. The diagnosis is established by the X-ray 
examination of the spine. Changes are first seen in the socro-iliac 

ButmDST*a xsDRsn. n 
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joints If there are no bony changes the stiffness is usually due to 
fibrositis, of which dironic gooorrhcea may be the cause A spinal 
tumour or syphihtic meningitis may cause similar symptoms but there 
are no bony changes The pain maj suggest gall bladder or renal 
disease, scoliosis, pleunsj , Pott*s disease or sacro iliac strain 

Course and Complications The course is usuallj slowly progressive 
Respiratory comphcabons, such as bronchitis, render the outlook more 
unfavourable Pulmonary tuberculosis occurs in about 25% of cases 
The hips, shoulders, temporomandibular, sternochxMcular and 
manubnosternal joints may all be affected 

Treatment The general treatment resembles that advised for 
rheumatoid arthritis A spmal brace shou ld be worn to reheve the strain 
on the back. X ray treatment is particul^y valuable m th?“early 
stages for relief of pam, mcreasing mobihty and preventmg deformity 

StUI's Disease 

Definition. A variety of rheumatoid arthritis occurrmg m children, 
an d char acterised hy swellmg of jomts enlar gem^t of the spleen and 
lymph nodcsL with jiyrexia A similar condition "may afiect adults 
when It IS known as Felty’a syndrome 

Cluucal Findings Ilie ^ease usually be gins befo re t he^ seco nd 
dentition The parents notice swelluigin^ejotnU usually m the hands, 
knees or wnsts, and the child complains of pain and stiff ness m them. 

On Examtnaiion The joints show periarticular swelling, the finger 
joints may be spindle-shaped, and movement'o f the joints is pamAil and 
hmited The wnsts, knees and cervical vertebra may also be affected 
Enlaced lymph nodesjnay be felt generally, distnbuted and the spleen 
mny be palpable The muscles near the affected joints atrophy, the chOd 
is pale, sweats, and runs an irregular temperature of about 100® F, 
(37 8® C ) 

Course and Comphcabons In the majority of cases the disease 
pursues an insular course with remissions and exacerbations and 
proceeds to a fatal issue from some intercurrent disease Internal 
adherent pericardium may occur 

Prognosis This is grave, but recovery has been recorded 
Treatment The patient must be kept m bed dunng the active 
stages of the disease and sphnts ap pfied to prevent deformities Eiht 
tonsils are mfected they shouldlie remov^ The effect of corticosteroids 
should be determmcd (see p 652) 

Specific Infecbve or Toxic Arthritis 
The mflammation of joints is here due to infection with known 
organisms or occurs as a comphcation of infective diseases This group 
mdudes pneumococcal, tuberculous gonococcal, staphylococcal and 
streptococcal arthntis acute rheumatic fever and arthntis assoaated 
with syphilis, dj'sentery (bacillary) brucellosis, dengue, typhoid fever, 
cerebrospinal fever, scarlet fever, measles and mumps 

Other varieties of arthntis are as follows Metabohc, as in gout, 
Hicmorxhagic, as m purpura and hsmophiha erv ous, as in Charcot s 
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joints, or in syringomyelia Anaphylactic, as m scrum disease 
Associated witli deficieney diseases, such as rickets or scun*y Psoriatic 
artliritis Xlus may be rheumatoid artlintis complicated bj psoriasis 
It IS said tliat the terminal intcrphalangcal joints are especially liable 
to be alfected This is not alnays so Traumatic and Intermittent 
hydrarthrosis Here periodical swelling occurs in joints especially the 
knees and ivnsts Tliere is considerable weakness but little pain Tlie 
swcUmg usuallj subsides in 2 to 8 weeks It is possibly allied to angio- 
neurotic cedema 

Treatment consists in rest and firm bandages, together with drugs 
appropriate for the causative condition 

Reltci's Disease 

Tins syndrome consists of polyarthritis, non specific urethritis and 
conjunctivitis There may be fever and diarrhcea, intli blood in tlie 
stools at the onset. Qy some it is thought to be due to bacillary dysen 
tery The urethritis may be improved by the administration of Achro 
m> cm, 230 mg , c\ ery 0 hours for 5 days 

Subacromial Bursitis 
{SubdtUotd Bumti$) 

Definition Inflammation of the subacromial bursa which lies be- 
ta cen the capsule of the shoulder joint and the deltoid muscle 

Etiology Various causes are assigned J Trauma Injury to the 
suprospmatus or infraspinatus muscle from over use or from hypemb 
duction of the arm Injury to the shoulder by falling on the outstretched 
hand 2 Lack of movement of the shoulder Tins is liable to occur when, 
for example, a patient is confined to bed for several weeks owing to coro 
nary thrombosis 3 Pinching of the supraspmatus tendon between the 
acromion and the head of the humerus 4 Secondary to a focus of infec 
tion, os at the root of a tooth Often no cause can be found 

Pathology The subacromial bursa is inflamed It does not com 
municale with the shoulder joint Calcification may occur m the wall of 
the bii:ss ct m t}!c suprsspifisbis er sjKiscle teadens 

Fluid may form in llie bursa The long tendon of the biceps maj become 
adlierent in the intertubercular groove of the humerus 

Clinical Findings The onset may Iks sudden with acute pam in the 
region of the deltoid muscle, made worse on abducting the arm The 
pain may extend down the arm to the elbow or even to tlie forearm 
Tlie pam is worse at night, it may cncircje the arm at the level of the 
axillary (circumflex humeral) nerve, like a fiery jvire, preventing sleep 
Some relief may be obtained by lying flat on the floor 

On Examination If an attempt is made to abduct the arm, after 
moanng it about 20® from the side ttcrc is excruciating pam at the inser- 
tion of the deltoid into the humerus All the mo\ cmcnts of the shoulder 
arc bmited and the patient, if a male, cannot pul lus hand into his 
trousers’ pocket Tlie patient has difficulty m placing the liand on tlie 
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affected side behind his back, and he cannot raise the hand and forearm 
to a horizontal position behind his back 

Differential Diagnosis The ^'pica! hmitabon of movement, and the 
hand back test are characteristic X ray examination of the shoulder 
joint 17111 exclude fracture or disease of the shoulder jomt, and maj re 
real calcification in the tendons or bursal wall as mentioned abo\ e 
Course and Comphcations The condition may last for weeks or 
months unless properly treated The chrome variety is known as 
“ frozen shoulder ” 

Prognosis \Yith correct treatment the condition usually clears up 
completely 

Treatment Any attempts at actire movement cause extreme agony 
and lead to the formation of adhesions Dry heat, electrical treatments 
and massage are equally bad The affected shoulder should be imraobi 
hsed by strapping the upper arm to the chest wall and supporting the 
forearm m a sling Tlus usually quickly relieves the pain Tlie strappmg 
should be removed after a week The fear of allowing adhesions to form 
by immobilisation is groundless If there is fiuid m the bursa immediate 
relief from pam may sometimes be obtomed by aspirating a few ml 
through the deltoid muscle Asptrm in large doses or Butazohdm 
(phenj Ibutazone) m small doses (see p 653) are useful in cases m n hich 
pam IS not relieved by immobili^tion Allemativelj , a short course cf 
deep X ray treatment is usually efficacious 



CHAPTER XI 

THE COLLAGEN DISEASES 

In the collagen diseases, or diseases of the connective tissue as they 
are also called, wide*spread changes occur in connective tissues through* 
out the body Connectu e tissue is composed of amatrix, or ground work, 
of fibres and cells The matrix is semifluid and gelatinous It is rich m 
mucopolysaccharides, which contain hyalonunc acid, used for lubrica* 
ting joints, and ehondroitin sulphate nhich gives strength to cortilage 
and tendons The fibres are white and } eUow The white fibres are colla- 
genous Collagen is a protein, and makes up about one-third of all body 
proteins The import of the word is glue-making Each fibre consists 
of fibrils as shown by electron microscopj It is thought that the 
collagen fibres are formed in the matrix by action of the fibroblast 
cells The j ellow fibres are elastic The cells found m connective tissue 
are fibroblasts, histiocytes, mast cells, fat cells and plasma cells 

The extracellular elements of connective tissue are particularly 
afTected in collagen diseases There is a fibnnoid ” degeneration in 
these connective tissue elements, and this is theTiallrnarL of the collagen 
diseases The degeneration ts called fibnnoid because the material so 
foroed has the staining properties of fibnn This fibnnoid material 
contains hydroxyproline, which forms part of the protein content of 
collagen, and it also contains a mucopolysacchande residue The colla- 
genous tissues swell, becoming homogeneous, and forming smudges or 
clumps of amorphous material, which stain intensclj with eosm Such 
fibnnoid change also occurs at the base of a peptic ulcer 

In some cases there is an infiltration of inflammator} cells The de- 
generated tissue maj be rapidfy replaced by fibrous tissue, as in the 
formation of AscholT bodies in the heart muscle m rheumatic fever, or it 
may be invaded b} leucocytes and eosinophils, as mpolyartcntis nodosa 
It has been suggested that these changes are due to allergy, to infection, 
or according to Selyc, to stress. As long ago as 1929 KLnge considered 
that the essential lesion in rheumatic fever was a fibnnoid degeneration 
of connectn e tissue fibrils, possibly due to allergy lOemperer rt al , m 
1942, published their paper on diffuse collagen disease, m which it si as 
emphasised that the connective tissue was the scat of a definite patholo- 
gical change, espeaally m Q’slcmic lupus erythematosus and diffuse 
scleroderma The discovery later that these collagen diseases responded 
fa^ ourably to the administration of cortisone aroused fresh interest in 
the subject The diseases usually tnduded m the group are rheu matic 
feicr, rheuma toid arthritis, systemic lupus erytheroalosus, genera- 
lised scleroderma, dermatgmy ositis, polyarteritis nodosa and temporal 
(cfamairartFntis Many apparently unrelated diseases which ha\ e the 
common feature that they are temporarily improved by cortisone, have 
been proposed ns members of tlie collagen group If these diseases, such 
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as ulcerative colitis, Henoch’s purpura, serum reactions, nephrosis, etc , 
are all accepted, there is a danger that the tflassiBcation tmU become 
meanmgless, a new name bemg added to med>cal science, without any 
corresponding enrichment of medical knowledge 

Corticosteroids may exert a deleterious effect m infections owing to 
their properties of mhibiting phagocytosis, mcreasing necrosis and 
caseation, and mterfenng with the formation of granulation tissue 
Clinically, however, it has been found that corticosteroids are of value 
in the treatment of certam infecbons with or without the use of sulphon 
amides and antibiotics Amongst these conditions may be hsted bru- 
cellosis, typhoid fever, toxic pneumococcal ppeumoma, some cases of 
\ery toxic pulmonary tuberculosis, virus hepatitis with prolonged 
obstructiie jaundice, severe mfectious monomicleosis, mumps orchitis, 
and neural leprosy 


Rheumatic Fever 
(Acute Rkeumaiim) 

Definition. An acut e disease *»t>ai^ etens gd by fever, j oint pains 
a nd a li abihtv t o carditis 

Etiology Ubeumatic fever is probably due to infection through the 
throat, and possibly through the mteatme, r^rth group A hsemolytic 
streptococci, the organisms passing by the blood stream to the sites of 
election, the heart, the joints, subcutaneous tissues and meninges 
Some authorities beheve that streptococci lodged in sites such as the 
tonsils, produce a chronic allergic state, which on stimulation results 
m acute rheumatism Predieponng causes Ir^amihal diathesis* 
The disease runs m families, presumably due to deficient resistance, 
and the case madence points to contact infection v2 Age and sex 
Children and young adults are chiefly affected, females preponderating 
somewhat m childhood, and males later -8 Social factors Over 
crowding, poor food (possibly lacking m vitaimn C) and damp houses 
are of importance v4 Climate and season lUieurnatic fe\er prevails 
chiefly m temperate climates, m England especially m the autumn 
and spring, and epidemic years occur Statistics tend to show that the 
mcidence of rheumatism m children corresponds closely with that of 
rainfaU ^5 Previous attacks These predispose to subsequent ones ; 
an epidemic of tonsilhtis may precede one of acute rheumatism. 

Pathology. It is not definitely known if ^the causative organisms 
circulate in the blood and settle m the joints and heart, or whether the 
lesions are due to a toxxmia, the organisms pfesent from time to time 
m the blood and tissues being secondary infective agents Post-mortem ; 
The heart Pericarditis, drs or yith effusion , may be present, ^choffs 
sub-miliary nodules may be found microscopicflllj m the myocardium 
They~me spindle-shaped and contain connective tissue cells and 
fibroblasts Small sessile vegetations may be seen on the valves such 
as the mitral or aortic ^alve SubcutaneousTi^uIes felt before death 
may not be found at autopsy , these are ^ue to an inflammatory 
exudate, but m some cases they are fibrosed nnd then persist after 
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death Streplococcj have been grown from the pericardium, from 
the nifected heart vahes and from subcutaneoxis nodules 

CImIcal Findings The paljcnt is usually a child or j oung adult The 
first attack is said to occur under the age of 15 years in flO% of cases 
In children the onset is often insidious Many children suffer 
from subacute rheumatism, the chief symptom of which is eo-called 
growmg pams, which come and go and are felt m the limbs or back, 
""Tliey may also complai n of attacks of abdom inal.pains If the patient 
15 an adult, he may have noticed an attack ^ acute pharyngitis 10 to 28 
days previously, with malaise and fleeting limb pains He is then 
suddenly seized with acute pam in_o n6 or more.iomts or m the pwecor 
dmia A history of smiilar previous attacks may be given 

On Examination The patient is usually pale and not infrequently 
has auburn hair Sweating is a characteristic feature , a sudaminal rash 
may be seen and the ^cat ~has a mtlicF^ur.sm eli The tonsils are 
often unhealth y , enlarge^ pitted or fibrosed Evidence of infection 
may be seen around the teeth, and a dental radiogram may show apical 
Infection Usually the larger joints ore affected , such as the ankles , 
kne es, elbows and sh oulders They mayjippear.norro aj or bedefinitel y 
swollen This swelling is (fue either to penarti cular c^em a or t o fluid 
i n lEe joints Fluid removed from a distended joint is usually sterile 
The skm over the joint is cither normal in colour or a little red nod hot, 
and there is t end erness on palpation, any attem pt' to move the joint 
causing very severe pain The changes may s pVe^ rapid ly from joint 
to joint, one imp roving ^ caotheFis i n\olved~ In children only one joint 
may be alfected~T!'Uis is pamful and usually swollen The temperature 
is usually over 100* F (87 8* C ), and rises as fresh joints are affected 
Afebrile periods may occur, during which the pulse remains frequent 
The heart * Rheumatic caidit is is present, in almost every severe cose 
of rheumatic fever, oUhough clinical evidence of this may be lacking m 
some instances If there is no cardiac enl argem ent and no murmur i s 
heard there xs no clinical evid ence of cardiac involvement The rate 
of tbniSrtrihe position of the apex and Uie presence or absence of 
murmurs should be recorded daily, together with the character of the 
heart sounds Speaal attention is paid to the tone of the first sound 
at the apex and whether or not the second sound is reduplicated there 
, Rheu matic nodu les arc fett clii cfly in children, indica tin g that th e 
disease is still active, and they arc often associated with carditis Thiy 
arc about J incli {6 25 mm ) long, and are found under the skin, especially 
over tlie knees, elbows occiput, scalp, backs of the hands and back of the 
chest. The tissues should be put on the stretch to feel them Thej often 
come and go quite rapidlvC^ Crythcma marginatum occurs i n about 
25% of cases, and less often erythema nodosum 

Tfie urme is diminislied, liigh coloured, and maj contain a trace 
of albumin The blood Culture is usually sterile. There is a leuco- 
cytosis in the acute stages and nnsmin may rajndly appear The rale 
of sedimentation of the red cc ll s.is incrcyed during the ncti'c stages of 
the disease A n ab normal protein , the C rea ctii e p rotein is found in the 
serum It is not spcciliclor rheumatic fe\er, but is an mUicaiioh of aii 
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inflammatory disease and it vanes with the activity of the disease The 
antistreptolysin titre is in cre ased and rises during the course of the dis 
ease the normal value bemg about 100 units 

Differential Diagnosis Acute rheumatism must be distinguished 
from other forms of acute i nfective arthntis-such as acute osteoarthntis 
and acute rheumato id ^hntis, and from gout, the response to 
sahcylates m acute rheumatism is a good therapeutic test 

In children acute rheumatism may be diagnosed when m reality 
the illness is due to osteomyehtis , m the latter the pam and tenderness 
are near to, rather than m, a joint and they are localised to one spot 
Scurvy and pohomyelitis, owing to the pam or immobility of the hmb, 
may also lead to confusion, if the patient is not exammed thoroughlj. 
In some cases abdominal pain and vomitmg are mistaken for acute 
appendicitis, and an unnecessary operation performed 

Course and Complications The course is usually rapidly modified 
by the admmistration of sahcylates, the temperature falling to normal 
m a week or 10 days There is a tendency for the pains to pass from 
joint to jomt and for symmetrical jomts to be affected Itelapse may 
also occur with a nse of temperature and recurrence of pam m the 
jomts previously affected The heart is the danger spot in acute 
rheumatism , apex beat may pass outwards a httle owing to 
dilatation, a soft apical systohc murmur being beard, due to dilatation 
of the mitral valve This probably indicates some myocarditis 
Rheumatic carditis may be definitely diagnosed if there is cardiac 
enlargement, a systolic murmur at or near to the apex, an accentuated 
puimonaiT^econa souna ana ~an accentuated first sound at the 
apex An aortic diastohc murmur abo mdicates carditis Pericarditis 
or pencardial effusion may develop Other compbcations include chore a, 
and hyperp3Texia (cerebri rheumatism), the temperature nsmg to over 
107® F (41 6* C ) Rheumatic pneumonitis and pleunqr arc rare com- 
phcations The important sequehe are cardioTlesions such as chrome 
endocarditis, usually of the mitral valve, leading to stenosis or affections 
of the aortic valve such as regurgitation Pencardial adhesions may 
result from pencarditis Subsequent attacks of rheumatic fever are not 
uncommon No permanent joint damage results 

Prognosb The disease is rarely immediately fatal, and the type 
IS becoming progressively less vmilent in England Chorea is an 
unfavourable compbcation The ultimate prognosis depends ujron 
the presence and seventy of the cardiac lesions 

Treatment Prophylactic Acute streptococcal tonsillitis should be 
treated with peniciUm Unhealthy tonsils should be removed and the 
teeth well cared for , damp clothes should be changed as soon as 
possible In order to prevent recurrence of the disease it is advised 
that a child should be given sulphadinudine 0 5 G daily for a child under 
4 stones (25 4 kg ), and 1 G daily for children over this weight, for a 
penod of 5 years The child must be kept under medical supervision 
during this time 

Curative The patient should be put to bed between blankets or 
woollen sheets, and kept lymg down with only one pillow He must 
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remain thus m b e d until the te mperature ha s be en normal for 0 weeks 
after~tEe' salicylfltes_h a ve di scontinued , providing there is no 
cardiac affection The sleeping pulse rate and the s edunenta ti on rate 
of the red cell s must also be n omiS Xfter this additional pUoirs may 
be given, and the patient gradually got up, providing the pulse rate is not 
accelerated or the temperature raised If the heart is mvo lved be sho^d 
be kep t in be<l [or a minimum of 8 montTis Procain e pcniciUlm 500,000 
units, sHoul3~be injected intramuscularly for 10 days Sod sali^l 
^Sgf'(10G‘), sod bicarb 80 gr (2G), syr aurant 80 ra (2 ml), aq ad 
I fl oa. (15 ml ) should be given every 8 hours for 4 doses and tlien every 
4 liours. When the elTeet of the drug is produced, as shown by relief of 
pains and fall in temperature the dosage is reduced to six hour intervals 
and then to 8 times a day The average dose r eq mred is 1 gr Jl lb body 
weight (182 mg /kg ) every 24 hours, and the Wood sahcylate con- 
centrotiQD should be kept at about 80 jng per 100 nil ^tls ewy to raise 
the plasma salicjdate content to the effective Ie\ cl, but it is difficult to 
maintain it there, os it tends to fall although the same dosage is given 
The dose must often be increased to prevent relapse If toxic symptoms 
occur, such as marked buzzing m the ears, nausea, vomiting or htema- 
tuna, or if the pulse falls below 00, it should be further reduced or 
discontinued, and prednisone presenbed either alone or with a small 
dose of salicylate The initial dose of prednisone is 15 mg q i d . re- 
duced when a satisfactory response u obtained to 10 mg q i d , and then 
gradually tapered off after about 0 weeks 

The affected joints should be covered with u ng meth yl sabml. 
B P C . wrapped in wool and protected f rom the pres su r^oMhe bed 
Rothes by _iLw^fe "Tfie "Boweb ‘should'lw opened os necessary wth 
aperients If there is much pain at the onset pulv. ipecac ct opu 10 gr 
(0 0 G } should be given at night to secure sleep The diet should be iliud 
during the febrile stages, such as barley water, dextrose orangeade, and 
milk, but not meat extracts The diet is later increased with bread and 
butter and semi solids Subsequently the tonsils should be removed if 
they are septic, causing enlargement of IjTnph nodes m the neck and re- 
peated sore throats Uemoval of the tonsils will not, howc\ er, prevent 
the occurrence or re-occurrence of rheumatism in children Dental sepsis 
should also be eradicated Owing to tlic prolonged rest required children 
are best sent after the acute stage, to special recovery homes and later 
to open air or residential schoob These should not be by the seaside 
or near a nver Tropical or subtropical climates are most suitable. 


Rheumatoid Aithrltb 
(Atrophie Arihnlif) 

Definition Infla mmatory and degenerative joint changes of 
doubtful etiology 

Etiology In some cases the disease appears to be related to an in- 
fective focus at the roots of teeth, m the nose, throat, paranasal sinuses, 
bronchi, intcstmeorgcmtounnaiy tract. Predisposing causes ' 3 Age 
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mflammalory disease, and it vanes with the activity of the disease T 
antistreptolysin titre is inc reased and rises during the course of the d 
ease, the normal value being about 100 units 

Differential Diagnosis. Aeute rheumatism must be distmguish 
from other forms of acute i nfectiv e arthritis such as acute osteoarthn 
and acute r beumatoi^ ythntis. and from gout, the response 
sahcylates m acute rheumatism is a good therapeutic test 

In children acute rheumatism may be diagnosed when in reah 
the fllness is due to osteomyelitis , in the latter the pam and tendemi 
are near to, rather than in, a joint and they are localised to one sp< 
"Scurvy and pohomyehtis, owing to the pam or immobility of the Iim 
may also lead to confusion, if the patient is not examined thorough) 
In some cases abdominal pam and vomiting are mistaken for acv 
appendicitis, and an unnecessary operation performed 

Course and Comphcatlons llie course is usually rapidly modifii 
by the administration of sahcylates, the temperature fallmg to norm 
m a week or 10 days There is a tendency for the pains to pass fro 
joint to jomt and for symmetncal joints to be affected Helapse mi 
also occur with a nse of temperature and recurrence of pam m tl 
jomts previously affected Tbe heart is the danger spot m acu 
rheumatism , the apex beat may pass outwards a httle owing - 
dilatation, a sofr apical systobc murmur bemg beard, due to dilatatK 
of the mitral valve This probably indicates some myocarditi 
Rheumatic carditis may be defimtely diagnosed if there is cardu 
enlargement, a systobc murmur at or near to the apex, an accentuate 
pulmoDanriecoDO ~ souno aoQ an accentuated £rst~~soulid at tt 
apex An aortic diastdbe murmur also indicates carditis ^ncardit 
or pericardial effusion may develop Other comphcations include chore , 
and hyperpjTexis (cerebral rheumatism), the tmperature nsmg to ov 
107“ F 0“ C ) Rheumatic pncumomtis and pleurisy are rare con 
phcations The important sequehe are cardiac lesions, such as chron 
endocarditis usually of the mitral valve, leading to stenosis oraffectioi 
of the aortic valve such as regurgitation Fencardial adhesions ms 
result from pericarditis Subsequent attacks of rheumatic fever arc ni 
uncommon No perraanent joint damage results 

Prognosis The disease is rarely immediately fatal, and the tyj 
IS becoming progressively less vuiilent m England. Chorea is s 
'uifkuvuunhlte Tomqlucitcwu T?ut -dtemetet "prugiaKEi -freyeidEs 'up 
the presence and seventy of the cardiac lesions 

Treatment, Propkylae(ic Acute streptococcal tonsillitis should 1 
treated with pemollin Unhealthy tonsils should be removed and t: 
teeth well cared for , damp clothes should be changed as soon 
possible. In order to prevent recurrence of the disease it is advis< 
that a child should be given sulphadimidine 0 5 G dculy for a child und 
4 stones (25 4 kg ), and 1 G daily for children o^er this weight, for 
penod of 5 years. The child must be kept under medical supervisu 
during this tune 

Cuxaixvt The patient should be put to bed between blankets ' 
woollen sheets, and kept Ijung down with only one pillow He mu 
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remain thus m bed until the temperature has be en normal for 8 we 
after the sabcylates haye been d i scontmued, providing there is 
cardiac affection The sleeping pulse rate and the s edime nt ation r 
of the red cells must alsoTie norma l After this additional piDows n 
be gi'^n, end the patient gradually got up providuig the pulse rate is i 
accelerated or the temperature raised If the heart is m volved he sho 
be ke pt in bed for a minimum of 8 montlis Procaine penicil lln.'flOQ^ 
muEs should be injected m^muscularly fo r 10 da ys Sod salic 
16”g^(I0 G ), sod bicarb jBOgr syr aurant 80 m (2 ml"), aq~ 

fl oz (is ml 1 should be given every 8 hours for 4 doses and then evi 
4 hours. When the effect of the drug is produced, ns shown by rebel 
pains and fall m temperature the dosage is reduced to six hour mterv 
and then to 8 times a day The average dose req uired is 1 gr /I lb b o 
weight (132 mg /kg ) every 24 hours, and the blood sahcylate C( 
centration sh ould be kept at about 80 mg per 100^1 "It iseas;^ to'ra 
the plasma salicylat^co'hTent folhe effective level, but it is difficult 
maintain it there, as it tends to fall although the some dosage is giv< 
The dose must often be increased to prevent relapse If toxic sympto: 
occur, such as marked buzzing in the ears, nausea, vomiting or hsn 
tuna, or if the pulse falls below CO it should be further reduced 
discontinued, and prednisone presenbed either alone or with a sm 
dose of sahcylate The initial dose of prednisone is IS^mg q i d , : 
duced when a satisfactory response is obtained to 10 mg q i d , and tb 
gradually tapered off after about 0 weeks 

The affected joints should be covered with ung methyl s ahe 
B P G . wrapp ed mwo ol and p rotected f rom the pres5UTe_of_the_b 
cIothM by g cra dle The boweIs^ouI3~be opened os necessary vn 
aperients If there is much pain at the onset pulv ipecac et opii 10 | 

(0 6 G ) should be given at night to secure sleep The diet should be fii: 
dunng the febrile stages, such os barley water, dextrose orangeade, ai 
milk, but not meat extracts The diet is later increased with bread ai 
butter and semi sohds Subsequently the tonsils should be removed 
they are septic, causmg enlargement of lymph nodes m the neck and i 
peated sore throats Removal of the tonsils will not, however, preve 
the occurrence or re-occurrence of rheumatism in children Dental sep; 
should also be eradicated Owing to the prolonged rest required childr 
are best sent, after the acute stage, to special recovery homes and lat 
to open air or residential schools These should not be by the seasi> 
or near a nver Tropical or subtropical climates are most suitable 


Rheumatoid Arthritis 
{Atropktc Arthritis) 

Definition Inflamnu itory and degenerative ]omt_changes > 
^ubtful etiology ”” 

Etiology In some cases the disease appears to be related to an u 
fective focus at the roots of teeth, m the nose, throat, paranasal smuse 
bronclu, intestine or gemto urinary tract Predisposing causes 1 Age 
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Chieflj between 20and 45 2 Sex Females predommat e. 3 Exposure 
to cold and damp The disease is practically unknown m the tropus 
4 Fatigue, overwork and mental sbain. 5 Dietetic and endocrme 
deficienci^ Selj e”produce3“arthntis m adrenalectonmed rats by 
mjections of desoxycorhcosterone Hench drew attention to the 
remissions which occur during pregnancy or in jaundice There is no 
defimte evidence that the disease is due either to a pituitary or supra- 
renal disturbance There is, however, some disturbance of steroid meta 
holism Progesterone is excreted mainly as pregnanedioL When 
progesterone is given to a patient suffenng from rheumatoid arthritis, 
an abnormally high amount of pregnanediol is excreted 

Pathology. Rheumatoid aithntis is considered to be one of the 
collagen diseases m which the collagen substance of connective tissue 
IS affected The small joints of the bands are especially involved 
There is periarticular swelling, and m t he e^l^ itages excess of fluid 
m the joints, hyperaemiaTlympbocytic infiltration of the lomt tissues , 
andlater ovei^owth of the synovial membrane with vUIous projections 
Dec aleitication of bo ne ma y be lonowed by destruc fi^ of cartilage, 
and Jater dislocation with bony ankylosis may ensue A r apid atrop hy 
of the small muscles of the hands, and of the larger muscles, such as 
the extensors of the knee and wnst may occur when the fingers, knees 
or wnsts ore affected Fibrositic chtuiges are also common m the 
neighbouring muscles Subcutaneous nodules occur m about 10% of 
cases These consist of an area of central necrosis surrounded by large 
mononuclear cells and an envelope of fibrous tissue 

Clinical Fmdlogs It should ^ realised that the disease is a general 
one with local jomt manifestations There is usually a prodromal 
period of fatigue, often accompanied by loss of weigbk The patient 
then notice ^m and stiffness, especially on waking m the mornmg, 
around a metaaupophalangeal or mterphal^gcal joint. “This is 
followed by mcreased pain tind swelling of the affect^ jomt or jomts 
The hands and feet are often cold Later, the wrists, elbows, knees, 
ankles, cervical spme, shoulders, temporomandibular or other joints 
are affected A periodicity of a few weeks is~^oticed m some cases 
between the appearances of fresh lesions During the early stages acute 
exacerbations may occur from tune to time, characterised by a throbbing 
pam disturbing sleep The pam begins suddenly and the patient finds 
a small red tbickenmg in the skm at the site of the pain, usually over 
an interphalangeal jomt. The patient is very mu^ disabled if the 
wnsts and hands ore affected and cannot exert any power m carrying, 
pulling or gnppmg, partly owing to pam but chiefly because of muscle 
weakness When the disease is widespread the nights are usually worse 
than the days The patient often cannot sleep for more than 1 to 2 
hours at a time and is then awakened by the pam frequently m the 
shoulders or knees Movement to a more comfortable position produces 
pam m many jomts The patient cannot lie on either shoulder if they 
are involved, and sleeps best semi propped up On wakmg in the 
morning there is much generalised muscle stiffness which takes some 
time to wear off 
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On Examination • In the early stages a spindle shaped deformity 
IS seen, usually of the proximal interphalan ^e^loints. witlT^ellirig 
over the, knuckles Small fibrous nodules maybe YelFsuhcutah^ous ly 
on the .nalmar or lateral, aspects of the phalang es Subcutaneous 
nodules may also be felt especially on the dorsum of the forearm Later, 
if adequate precautions have not been taken, much deformity may 
develop _in the hands, with ulnar deviation at the an d meta« 

carpophalangeal joints, and, m advanced cases, inabrii^~to move or 
use the fingers or thumbs The tissues around the wrists or other 
lar ge joints, such as the ankles and elbows, may be thickened and pifon 
pressure^ with limitation of movement Tliere is usually marked wasting 
of adjacent muscle , as described above The skin of the fingers become 
thin, smooth and glossy In the infective type the joint lesions may be 
comphcaled-by tenosynovitis and bursitis, especially around the 
shoulders, clbo^vs, wrists, knees and ankles Fmation of the elbows 
and marked deforrmty of the bands may prevent the patient from 
feeding or attending to himself or lesser degrees of crippling may exist 
The blood pressure is low The supratrochlear and other lymph nodes 
are frequently enlarged, the s pleen may be palpable, and there ^s irre 
gular fever during the acute 's tages The sedimentation rate of the red 
cSls IS in Closed with the activity of the disease There is usually no 
leu^ytosTs, but secondary anaama is common The Waaler Rose test 
18 a serological test for rheumatoid arthritis It depends on the presence 

an antibody to non spccificproupsofy globuTin Tlie serum of patients 

'nitli rfieumatoid artEritis potentiates the agglutination of sheep erythro- 
cytes sensitised with rabbit amboceptor The test is said to be positive 
ID over 00% of cases of rheumatoid arthritis X ray examination 
usually sho^TS decalcification of tlie carpal, metacarpal and phalangeal 
bones, cartila^Thay be eroded'on the interphalangeal joints, or genera- 
lised decalcification may be present Jlent^ depression and irritability 
are often marked 

Course and Complications The course of the disease is f^quently 
interrupted by febrile exacerbations Early and adequate treatment 
may effect arrest and considerable improvement, but m some cases, 
despite treatment, the course is progressive and the patient becomes 
completely helpless Ilheumatoid arthntis is associate with psoriasis 
m about 1% of cases and occasionally with Sjogren s disease (see also 
p 15) Osteoarthntic changes may be superimposed on rheumatoid 
arthntis m jomts such as the knees 

Differential Diagnosis A distmction is made from osteoarthritis, 
both by the clmical findings and X-ray evidence of bony overgrowth 
m the latter Gout is_differentialcd by the absence of tophi or other 
uratic deposits, and by normal blood uric acid findings Gonococcal 
arthntis is sometimes mistaken forrheumatoid arthntis The favourable 
response of the former to penicillin differentiates Palindromic rheuma- 
tism IS a condition m which there are recurrent attacks of acute arthritis 
and penorthntis The attacks appear and disappear suddenly There is 
usually no fever 

Prognosis Uith adequate and early treatment about 15% of 
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patients may be ** cured ” and a furtber 8S% improved About 60% 
of patients remain stationary or get worse despite all forms of treatment 
Treatment The patient who comes for treatment in the earl}, 
acute stage of the disease must be prepared for a long illness, and the 
most important part of the treatment is rest. local an d general The 
acutely affected joints shou ld be placed in bght p laster_pf Pans splints, 
which should not bej emoved for_2 to 8 cre eks There is far less danger 
of adhesions formmg in the joint if it is completely rested, than if the 
splmt IS removed daily and the jomt moved Subsequ ently for_some 
weeks the splmts can be worn at nighL ^Vhile the patient is in bed no 
pillow s houl d be^placed behind the knees, the weight of the bedclothes 
should be taken off the feet by a cradle, and only two pillows should be 
used for sleeping DjiMg the day the u naffected jomt s sh oul d b^put 
through their full range of movement The patient should remain in 
bed, apart from getting up for ^* toilet ** purposes, during tW first 2 or 
8 weeks , and men ne snould sit up m a chair for 1 to 2 hours daily, with 
gradual mcrements The total period of rest treatment varies f rom 
6 months to 1 year Routine examinations mclude a blood count, estima - 
tion of the sedimenta tion rate of the red cells the Waaler Rose test and 
tb^ detemunation of the bloo3 uric acid contenL In s^ecSStKelatter 
IS raised mia treatment with colchicme is of value The teeth and para 
nasal smuses should bj X ra yed, and care should be taken n ot to ove r* 
look bronchiecta^ "Septfc'tonsils should be removed If there is aosmia 
iron should be given in*the form of tab Fersolate 8 gr (0 2 G } 1 tab 
t d s p e After the preliminary three weeks, various local treatments 
may be ordered for the joints, such as gentle active movements, was 
baths or contrast baths -^ ^ntrast baths are often helpful for bands or 
feet, which are put alternately in t^ wat er a i i65'^ to liQ^f’‘(40 5^ ib 
^3 3° C ) for 1|- minutes a nd then mto cold water a t 60* F (15 5“C)for 
J mmute, for 20 Jo SO minutes Passive movements gcnenUly do harm 
A soluble aspirm preparation, such as Dispnn, should be given regularly 
during tEe^cule and subacute stages m doses of 10 gr (0 6 G ) three or 
four tim es a d ay If the pain is unreliev^ tab^cddem ciiT may also be 
'"given once or twice daJy Gold salts may be dangerou s, even if gi\ en m 
small doses, and the benefit obtained from them is doubtful A fatal 
result may ensue after even two or three small doses Death mayibe du e 
to exfoliative dermatitis, or to agtanulocy^tosis and p urpura, a sight 
homble to witness In my opinion gold should never be given 
If there is no marked improi ement with aspirm after three or four 
weeks a corticosteroid drug should be used The corticosteroids do not 
cure rheumatoid arthritis, but they exert an anti inflammatory influence, 
usually with a rapid improvement of ^mptoms There is a great dim- 
mution m stiffness on waking, increased freedom of jomt movements, 
lessening of pam, mcreased miucular strength, disappearance of fever, 
fall in the sedimentation rate of the red cells, and a general sense of well- 
bemgaccompamed by refreshing sleep (^rtam unfavour able side-effects 
may ensue _These mclude retent io n of sodium witlToedema , symptonis 
of Cushing’s s yndr ome, a ** m oon ** fa ^ hirsut ies. acDe,_pst eoporos is, 
gastti^ irritation, mental excitation and psjchotic states Peripheral 
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neuropath y is a \ ery serious complication of steroid therapy Severe 
symptoms of h>T)oadrenalism occur if the drug is withdrawn suddenly, 
and so it must always be gradually tapered off 

^ntra indications include peptic ulcer, renal diseasci a psychosi s, 
andrto a lesser degree. tubemutMis and diabetes mellitus Should^n 
infection, such as a boil, develop dunng corticosteroid treatment, the 
dose should be temporanly increased, and not diminished 

Cortisone is seldom prescribed now owing to its salt rctaimng effects 
The newer compounds are stronger, so that a smaller dose is required, 
and they have less salt retaining properties The equivalent values of 
these preparations are as follows Cortisone 25 mg = prednisone or pred- 
msolone 5 mt? = tnamemolone 4 mg s dexamefraso ne 0 75 to l^g 
Tnamcinolone,~aIthough not so hkelyTo produce salt retention or 
peptic ulcer, may cause post prandial flushing, dyspnoea, and, more 
serious, muscular weakness with wide-spread muscular damage, and so 
it IS not recommended Dexamethosone is liable to produce a “ moon ” 


face, hirsuties, acne, and stnin, and gastro intestinal irritation is com- 
mon It IS doubtful if it has any advantage over prednisone The dose 
of prednisone in the early stages is four 5 mg tablets. ' ~ 



that despite relief of pam the bone condition of the jomt may deteriorate, 
as shown by X ray examination 

-"^ButazoUdm (phenylbutazone) is helpful in some coses if given m 
small doses, such as one 100 m g tab 1 1 d for^S^days, and thenJlOO to 
160 mg daily for periodsTof 8 wee ks, with an interval of 8 w eeks between 
^ch course of treatment. Dutazolidin can be given as a 250 mg supposi- 
tory, one or two at ni g ht, if th ere is g astric im tabilityT^Butazolidm is 
d'ahgefousTinless given m small doses as it is hable to cause cedema, 
ansmia, or agranulocytosis Contra indications to Butazolidin are 
cardiac damage, hMicrtension, renal or hepatic lesions, a history o f 
peptic ulceration, of blood dyscrasias or of drug allergy. 


Orthopjedic treatment may be required to try and correct deformities 






return to work until arrest has been secured, as judged 


by a normal temperature and sedimentation rate, a normal body weight, 
absence of swelling and stiffness and comparative freedom from pam in 
the affected jomts 


Systemic Lupus Erythematosus 

The ch^ctenstic features are fever, polyartlmt^,_pol ysero5i tis. 
endocarditis. er> thema t ous c u taneous lesions , nephrit is, _ananua, a 
reffutRht“cacHexial course, wiQi usu ally a fatal termmation_months to 
y eats~ait^ the~* 0 Ds et. All these features are not necessarily pr^ent la 
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each case ' It frequently i^ects joung women, 95% of cases being fe- 
males WTien endocarditis is a prominent feature the disease js known 
as the Libman Sacks sj'ndrome J»o organisms are present in the verru 
cous endocarditis, the vegetations tending to spread o\er the \aUe 
surfaces and mural endocardium Polyserqsitie manifestations are 
prominent in some cases witli ascites and pleural effusion Sucli~cases 
usually develop glomerulonephritis Tlie most prominent symptoms 
may be abdominal with attacks "of colic and symptoms of threatened 
obstruction Portions of the small intestine are swollen and congested 
There is usually a rapid response to corticosteroids or to antihistamines 
The skin lesions assume a butterfly distribution on the face (see Fig 64), 
and small red spots come and go on various parts of the body, such as 
the fingers, elbows, and on the scalp The primary lesion appears to he 
in the collagen tissue wluch serves as a matrix for the capdlanes The 
L E cells of Hargreaves arc of some diagnostic value, but they arc not 
always present m cases of systemic lupus erythematosus, and they are 
found m some cases of rheumatoid arthritis Tliey may be found in the 
blood or bone marrow They are phagoi^tes, usually neutrophil polymor 
phonucicars, containing masses of chromatin which take a deep purple 
colour ivith Giemsa s stain Auto antibodies are found m some cases, 
they may be the result rather than the cause of the disease 

Corticosteroids or ACTH produce a remission of the symptoms but 
m severe coses death usually occurs despite continuance of the treat 
ment The appearance of albumin, red cells and casts m the unoe may 
be the first indication of the true nature of the disease 

Generalised Scleroderma 
{Progressive SysUmte Sclerosis) 

Hednihon A collagenous connective tissue disease m which tlicrc is 
progressive sclerosis of the skm and connective tissues The mucous 
membranes, muscles, bones and internal organs may also be affected 
Etiology The cause is unknown The middle aged are most com 
monly affected, and women more often than men 

Pathology The collagen bundles in connective tissue swell and be 
come dense and firm In the mtima of blood \ cssels there may be fibnn 
Old degeneration 

Climcal Findmgs The patient notices pain, swelling or stiffness 
affecting the hands or feet, and the changes may spread to the face, 
limbs or trunk In some instances dy sphagia is one of the first symiptoms, 
due to involvement of the oesophagus 

On Exammalion In the early stages there is brawny cedema of the 
skin of the hands, feet, neck or trunk The skin is white and puffy and 
docs not pit on pressure There is tlnckcmng of the skin, so that it can 
not be pulled up from the underlying tissues \Vlicn the face is involved 
it becomes expressionless Later, there is atrophy of the fingers and 
there may be ulceration at the tips Li some cases Raynaud s phenom 
cnon IS a prominent feature Later, the skin becomes thinner and 
adherent to the muscles, the joints are fixed, the muscles arc wasted, 
breathmg is impaired and the patient may be described as a living 
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Etiology Acute polyartentis sodosa is probably a manifestation 
hj’persensitivity to i anous antigens especially to bacteria Sulphon 
aides, organic arsenical preparations, iodine, thiourea and deso^- 
rticosterone acetate have all been reported as sensitising agents 
Pathology There is a necrotising panarteritis with hbrinoid necrosis, 
fecting mitiallj the media and submtuna, penartentis occurrmg as a 
condary process Healmg occurs by granulation scarring, and 
casion^ aneurysm formation The aneurysms may rupture Sections 
% essels are affected and the vascular changes may occur only m the 
ssels of one system, or of one or two isolated organs The artenes 
fected may supply the heart, kidneys, mesentery, li\’er, stomach, 
testmes, spleen diaphragm, bram, lungs muscles, or subcutaneous 
isues 

Clinical Findings The patient is usually a male between the ages 
■ 80 and 40, but he may be a young child The onset of symptoms is 
inerally sudden, with fever, weakness, muscular or jomt pains, vomiting 
id dianhcea In other cases there is a sudden onset with coma and 
mvulsions or the illness may be characterised by severe abdominal or 
irdiac pam, haemoptysis or hsematuna Bronchial asthma may be a 
rominent syvnptom Urticaria and purpura may also occur Asym* 
etneal peripheral neuritis {mononeuntis mvlUpUs)> m\ olvmg one nerve 
'ter another, may be the most prominent symptom although syrometn 
l 1 peripheral neuntis is more common 
On Examination Small nodules may sometunes be felt on the 
ibeutaneous arteries of the chest or abdomen The unne may contam 
lood or albumin The blood pressure is raised in about 65% of cases 
he temperature is usually raised, and the blood may show a leucocy'tosis 
about 80 000 per e mm Subcutaneoiu nodules or eosmophiha are 
ily found m about 20% of cases 

Differential Diagnosis The nodules may suggest somatic trauasis 
he fever and abdominal symptoms may resemble those occurrmg m 
uphold fe> er or m miliary tuberculosis The nervous symiptoms are 
ible to be mistaken for meningitis or a cerebral hemorrhage Acute 
nal pam may suggest a renal calculus or perioephnc abscess The 
ematuna suggests acute nephritis Severe epigastric pam may suggest 
perforated peptic ulcer The dyspnoea with eosmophilia may be 
astaken for a^hma or, if the X rays show transitory pulmonary 
ihltration, the condition closely resembles I,oeffler s sjTidrome It is 
ire for a correct diagnosis to be made before autopsy, unless the nodules 
re felt attached to the subcutaneous artenes 
Course and Complicatioas. The disease usuaUy pursues a progressive 
jurse lasting 8 to 4 months, but cerebral or perirenal hsmorrhage 
Lay cause sudden death 

Prognosis The disease shows a mortahty rate of about 50% 
Treatment Penicillin, salicylates and cortisone have all been 
commended Cortisone or ACTH is chieOy of value in the acute cases 
1 hypertensive conditions it must be used with special caution 



656 THE COLLAGEN DISEASES 

Etiology. Acute polyarteritis nodosa is probably a manifestation 
of hypersensitivity to vanous antigens especially to bacteria Sulphon- 
amides, organic arsenical preparations, lodme, thiourea and desoxy- 
corticosterone acetate have all been reported as sensitising agents 

Pathology There is a necrotising panarteritis with fibrinoid necrosis, 
affecting initially the media and subuitims, periarteritis occurring as a 
secondary process Healing occurs by granulation, scarring, and 
occasional aneurysm formation The aneurysms may rupture Sections 
of vessels are afi'ccted, and the vascular changes may occur only m the 
vessels of one system, or of one or two isolated organs The arteries 
affected may supply the heart, kidneys, mesentery, liver, stomach, 
mtestmes, spleen, diaphragm, brain, lungs, muscles, or subcutaneous 
tissues 

Chnlcal Findings The patient is usually a male between the ages 
of 80 and 40, but he may be a young child The onset of symptoms is 
generally sudden, with fever, weakness, muscular or jomt pains, vomiting 
and diarrhcea In other cases there is a sudden onset with coma and 
convulsions, or the illness may be characterised by severe abdominal or 
cardiac pam, hsmopty’sis or luematuna Bronchial asthma may be a 
piomment symptom Urticana and purpura may also occur Asym- 
metncal peripheral neuntis {mononeuntu mulUpUx), involving one nerve 
after another, may be the most prominent symptom although symmetn 
cal penpheral neuritis is more common 

On Examination Small nodules may Eometunes be felt on the 
subcutaneous arteries of the chest or obdomen The unne may contam 
blood or albumm The blood pressure is raised in about 65% of cases 
The temperature is usually raised, and the blood may show a leucocytosis 
of about 80,000 per c mm Subcutaneous nodules or eosmophilia are 
only found m about 20% of cases 

Differential Diagnosis The nodules may suggest somatic tsmasis. 
The fever and abdommal symptoms may resemble those occurrmg m 
typhoid fever or m miliary tuberculosis The nervous symptoms are 
liable to be mistaken for meningitis or a cerebral hemorrhage Acute 
renal pam may suggest a renal calculus or perinephric abscess The 
luematuna suggests acute nephntis Severe epigastnc pain may suggest 

mistaken for asthma or, if the X rays show transitory pulmonary 
infiltration, the condition closely resembles Loeffler’s syndrome It is 
rare for a correct diagnosis to be made before autopsy, u^ess the nodules 
are felt attached to the subcutaneous arteries 

Course and Complicatioas. The disease usually pursues a progressive 
course lasting 8 to 4 months, bat cerebral or perirenal bsmorrhage 
may cause sudden death 

Prognosis The disease shows a mortality rate of about 50% 
Treatment. PeniciUm, salicylates and cortisone have all been 
recommended Cortisone or ACTH is chiefly of % alue m the acute cases 
In hypertensive conditions it mu§t be vsed with special caution 



CHAPTER Xn 

DISORDERS OF METABOLISM 
DEFICIENCY DISEASES 

Introductory Certain disorders are belie\ ed to be due to a deficiency 
or absence of a vitamin from the food They arc Xerophthalmia, night 
blindness, rickets, ben ben, rosacea keratitis, pellagra, scun’j, bleeding 
associated with jaundice, and neonatal b'cmorrhage Vitamins, or 
accessory food factors, are substances present in food which are 
essential for growth or health Only minute quantities ore nccessarj 
They fall mto two groups according to their solubilit} m fats or 
water The foUowmg are described Vtlamtn A (Growth Vitamin, 
anti infectne, anb xeropbthalmic) This is derived from green leaves, 
where it is probably synthesised with the aid of light It can also 
be formed apart from the action of light It is present m animal 
fats, in milk, butter, cod liver and halibut liver oil, etc , os the result 
of food eaten by the animal It is found m traces onl> in \ cgetable 
oils Carotene (CioHfJ which is present in vegetables, is its precursor. 
Of the pro«vitamin TTitamm A(CtaH,o) is destrojed by sunlight, or 
by beating m air The mtcmation^ unit is 0 34 microgram of a standard 
preparation of vitamin At acetate, representmg 0 8 microgram of vita 
nun At alcohol An adult requires 3 000 1 u , and a child 1,500 to 8 000 
according to age daily During pregnancy and lactation a woman re- 
quires 0,000 1 u A teaspoonful (4 ml ) of liver oil contains 0,400 1 u 
and a drop of halibut liver od 8 200 i u Avoleum capsules contain 
4 500 I u vitamin A- Absence of tlus vitamin from tlic food of joung 
animals arrests their growth, Defiaency of vitanun A in man may 
cause dryness of the skin and hyperkeratosis, night blindness and 
keratmisation of the epithelium in the eyes, lungs, gcoito-unnary tract 
and mouth, with a hability to secondary infections A great excess of 
the vitamin, such as 500 i u daily, given for iclitlijosis, maj cause 
♦hasr. of. a. cmrJiKsL tjimnjut> ^uatua anrl cabuQ. 
cation of spinal ligaments 

\ ilamm D (Anti rachitic Yitamin) This is present in animal fats 
such as cod liver and halibut liver oil, but butter is poor in it. It is 
present m vegetable oils It is not destroyed bj heat and probsbly 
not by sunbgbt Calciferol can be synthesised from ergostcrol, an im 
punty of cholesterol, bj ultra violet rays Ergostcrol is regarded ns a 
pro-vitamm D , there are at least D oUiers known Calciferol (vitamin 
D,), prepared from ergostcrol, possesses a v cry high antirachitic nclmt) , 
i,e , 40 000 i u per mg , and is closely related to the naturally occurring 
vitamin D The international unit of vitamin D is the ectivitj of 
0*025 microgram of calafcrol {irradiated ergostcrol or vitamin D*) An 
adult requires 150 i u , and an infant 400 i u daily Cod hver oil, a 
tcaspoonful (4 ml ), or lislibut liver oiL C drops, contains 400 uu 
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Absence of this vitamin from the food of puppies is followed bj rickets 
In human beings deficiency of this vitamin moj cause rickets or dental 
canes and overdosage results m irritability, anorexia, diarrlicea, excess 
of calcium in the bones and deposition of calcium m the kidneys 
Success has attended the admimstmtioa of large doses of sitamin D in 
the treatment of lupas vulgans and of hypoparathyroidism 

Vtiamin E (Fertility or anti stenlity Vilamm ) This fat soluble 
vitamin is present m olive oil, wheat embrj o and green lea\ cs ^\ heat- 
germ oil IS its most potent source Four substances, a p y and 8 toco- 
pherol have been isolated each possessing vitamin E activity There is 
no proof that vitamin E is of any value in the treatment of liabitual or 
threatened abortion, of the myopathies or as a preventive of coronarj 
thrombosis It is essential for reproduction in rats 

The Vxtamxn S Compfex This vitamm lias been divided into several 
factors The following constituents Jiavc been isolated and synthesised , 
aneurme, ribonavme, meotinic acid, pyridoxine, biotin folic acid, 
p-ammobcnzoic ncid and panthothemc acid It occurs in seeds eggs, 
the germ bran of cereals including the husk of rice, and in yeast, meat, 
fish, milk, etc Its presence in bread varies with the amoimt of 
wheat germ used 

Vitamin Ei This water soluble vitamm has been isolated m pure 
form and also sjnthcsiscd The hydrochloride is known os oncurme 
or thiamme An adult requires about 700 i u daily, and 0 mg of 
synthetic vitamin hydroclilonde are equivalent to 1,000 i u Defi- 
ciency leads to beri beri and possibly to certain types of peripheral 
neuritis in man and to polyneuritis in pigeons 

Vtlamm Dt This contains riboHavine (lactoHavine) end nicotinic 
acid Itibojlamne Lack of this v^tamul may be responsible for the glos 
sitis and angular stomatitis met with m pellagra Ilosacea keratitis 
also responds to its administration m doses of 10 mg 1 1 d 

^icohnic acid or A^iaein (\ltamm P P or pellagra preventing) In 
addition to its use in the prev cntion and treatment of pellagra, nicoUnic 
acid IS also used on account of its vasodilator action, in the treatment of 
cerebral thrombosis angina pcctons, and intermittent claudication The 
serum cholesterol lev el can be lowered by taking 8 to 0 G daily 

Vitamin (Pyridoxine pyndoxal, and pjTidoxomine) This is the 
onti dermatitis factor in rats In dogs and pigs its lack results m 
hypochromic microcytic anxtnia It is used in the treatment of radiation 
sickness in doses of 20 to 40 mg b i d 

Paniatheme Acid and Btolm Ponlothcmc ncid prevents greynng of 
fur in rats. Biotm deficiency m rats causes a scaly dermatitis 

Folic and This is found m green leaves, spinach tops, yeast and 
liver It is concerned with erj'thropoicsis and used in the treatment of 
certain macrocytic oniemias, excluding pernicious oiucmia. 

Vitamin Z?|, (Cyanocobalaroin) This was isolated from the hver 
in 1948 20 mg of the v tlatuin being obtained from 1 ton of hv cr I or 
further information see pp 442, 448 519 521 

\ ilamin B nutritional deficiencies were met with dunngtlie 19S9-45 
woramongstthetroopsservingiiilheEast. noriddcCciency stales were 
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rare, but subclmical deficienwea irere more common S}*mptoms of beri- 
beri were rare, and when found were often associated with some other 
disease Pellagra was exceptional Nutritional neuropathy is an interes 
ting condition which occurs m pellagra end ben ben Its mam features 
are burning feet, retrobulbar neuntis and scotomata, nerve deafness, 
laryngeal palsy, and more rarely ataxia due to corticospinal or postenor 
column lesions In some cases the blood pressure is raised Some cases 
of Wermcke’s encephalopathy ha^e been described with vomiting and 
nystagmus as early symptoms, ophthalmoplegia and mental disturbances 
occumng later 

Vitamin C (Anti scorbutic Vilamm) The following are particularly 
good sources of vitamin C • — ^Hips, haws, blackcurrants and Brussels 
sprouts Sprouts should be cooked bj cutting them up and dropping 
them mlo boiling water, taking care the water does not go “ off the boil ” 
The vitamin is not then likely to be destroyed by oxidases during 
cooking Vitamin C is ascorbic acid Adults require 50 to 100 mg of 
ascorbic acid (1,000 to 2,000 i u ), and infants 15 to 50 mg of ascorbic 
acid daily Ite deficiency causes scurvy in infants and in adults, and 
possibly faulty enamel formation in teeth 

Vitamin K This is widely distributed amongst plants and a sj-nthe- 
tic substance, menaphtbone (2 methyl 1 4 naphthoquinone) is available 
for clinical use as Klenaphthonum BP Its deficiency causes a diminu- 
tion of prothrombin in the blood It ts valuable m checking bxmorrhage 
associated with jaundice and neonatal hsroorrbagc There is deficient 
absorption of vitomm K when bile is absent from the intestine 

Vitamin P This is present in Hungarian red pepper, lemon juice 
and orange peel It is available for Unicoi use os Hespendm tab 
150 mg m the treatment of certam cases of petechial bicmorrhage 

Rickets 

Definition A general metabolic disorder of infants, with charac- 
teristic clianges m the bones, especially near the epiphyses 

Etiology Rickets may be caused by J Errors of diet, especially 
deficiencj of vitamm D and calcium Excess of cereals produces an 
antagonistic effect on vitamin D 2 Absence of sunlight The 
mya Tut «svi a 

the vitamin D They do not pass through ordinary glass 8 Dcfec 
tive hygiene and confinemeDt Predisposing causes 1 Age 0 to 18 
months 2 Season ^Vinter and spring 8 Climate and locality In 
the temperate zones, and m large cities 4 Absence of breast feeding 
Rickets however, often does develop in a breast-fed baby 5 Prolonged 
breastfeeding After 1} ear 0 Rapid growth. 

Pathology. The Bones Tlie calcium pliospliatc content is low, 
about 21% instead of thejiorraol_^f^"an3,"omngtoTacE^rcalcmm, 
thej^nHrcnd Chang^are seen in the long bones, nea r the c piphj'scs , 
the end of tlic bone is barged and the epiphy seal Imej s _widcned 
bey ond th e nor mal 2 mm.. and uneven, owing_to insular and excessive 
proliferation of the cartilage cells Normal ossification does not ensue, 
and the marrow is unduly vascular The deficiency of calcium and 
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phosphorus in the bone is probably due to failure of absorption from the 
mtestme The blood phosphorus and calcium are usually low m active 
rickets, such os Ca 0 and P 2 mg per 100 ml (normal Ggures Ca 
0 to 11 and P 2 5 to 6 mg per 100 ml ) It is believed that 
calcium phosphate is normally deposited m growing bone owing to the 
action of an enzyme, phosphatase formed in bone Phosphatase also 
occurs m the intestmal raucous membrane m the kidnejs and m the 
blood The normal plasma alkaline phosphatase figure j.s_8JtoJ3 units 
(King and Armstrong method) in nckets the plasma phosphatase 
IS increasec^during the active stages of &e disease THeliveF^ay'be 
barged and fatty and the spleen fibrous As the condition improves 
the calcium 'and~pKbsphorus contents of the blood nse and the phos 
phatase content falls 

Clinical Findings The patient is usually an infant aged about a 
year , a history of improper feeding may or may not be obtamed , the 
symptoms are generally noted m the winter or spring, they include 
irritabili ty, restlessness and sweating on the head at night , the child 
ma y alsb~~s uner fronT diarrKoMi, "bronchitis convidsions, tetany or 
laryngismu^trrjulus , in many cases he is not brought for treatment 
until the disease is more advanced and advice is sought on account of 
delay in walking, m speaking or m dentition or for curving of the 
limbs 

On Examinaittm The child is usually pale but well covered 
The earliest s i gn of ricke ts is craoio tab^ , which can be detected m a 
premature baby 'at th^ age ^ 1 to 8 months Softened areas of bone 
are felt especially behind the ears A month or so later enlar gement 
of the l ower end of the radius, ulna and f emur and of tne upper’eiid'of 
the tiGia_may be noted with beading of the costochondraLj un ction 
A t ransvcrsc -depression running rouncLtHeJrQDtxif-tbe lower part o£j:he 
c liest, called H a mson’s sul cus, is seen at the level of the diaphragmatic 
attachment 

Prominence of the sternum may cause a pigeon chest appearance 
Bossing^ thtrskuU'lr'duc £6 pfommence ofniell'rontal and'pafieGiI 
eminences (hot cross bun appearance) , there is dela y in closure of the 
anterior fontanelle (normally closed lo l8 months) ^ The legs, arms or 
giinc m^beemvedj and thepelvis flat , green stick fractures may occur 
mlhe extremities The muscl es are_weak and t he lig aments often lax 
The hycr an d , sp leen are palpable, due either to displacement secondary 
to chest deformity or to enlargement The abdomen is distended 
Rhonehi may b e heard m the lung? The blood u sually s hows anicmia, 
aDnSe^h^horus and calciu m are l ow, and the "phqspSfcase is 
raised, as“55enti6ned above X ray examination The earbest bone 
Changes are the disappearance of the sharp margin of the metaphysis 
at^e l ower en d of ^i ^ rad ius ' uln a or femur, later the diaphyseal end 
becomes cupped arid the epiphyseal Ime is widened 

Vaneites Adolescent Itickets (Rachitis Tarda) , nefcety mam 
festations appear at puberty, affecting only the long bones The disease 
13 associate with conditions of great privation Adult rickets is 
exemplified by osteomalacia 
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Differential Diagnosis Congrai^l syptilisjnaj be suggested by 
of skull and the curvuig of the bones » the 
■Wassermann reaction of the blood differentiates The enlarged head 
roust be distinguished from that due to h> droccp halus. tlie cun cd spine 
from that produced by canes, and the muscular weakness from that 
caused by pobom> ebtis or scurvy 

Course and Compbcations The course depends largelj on the 
treatment , if untreated there is a tendency to cure after the second 
year of life hut bony deformities persist. Complications mclude 
Bronchitis bronebopneumoma, laryngismus stndulus and possibly 
tetany Permanent deformities maj result if treatment is delajed or 
inadequate, with dwarfism and dilllculty m childbirth 

Pr^aosis This is very good provided tlie rickets is diagnosed 
before an advanced stage is reached and that it is treated elTtcicnt]} 
Death may occur from convulsions or from laryngismus stndulus 
Kickets increases the gravity of measles and bronchopneumonia in 
infants 

Treatment Prophylaetie Expectant mothers should have a 
correctly balanced dietary Every babj at the age of three weeks 
should be giv en. vitamin D, 4Q0 i u dail} , such as cod Uv er'cH a" tS 
spoonful (4 ml ) or halibut hver oil 6 drops Raw yolk of egg is also a 
good preventive. One^holf may be given daily for the first 2 montlis, 
and the whole yolk daily after this The baby should be out of doors 
every day and in summer the arms and legs e.Tposcd to the sun One 
and a half puits (000 ml ) of milk should be giv cn daily during the second 
year of life 

Curaitce The child should be taken off his feet diinng the acute 
stage and treated with 3 000 1 u of vitamin D daily Concentrated pre- 
parations of irradiated ergosterol arc available, such as calcifcroL 
>• Calciferol is put up as Iiq calciferol (B P ) 1 000 i u ,=s5 m. (0 3 ml ) 
to be given ta d Overdosage (hypervitaminosis) must be avoided, as 
the bones may become prematurely ossified, and calcium be deposited 
in the kidneys If there is marl^ed deformity of the limbs spUnls may be 
reqmred , this also keeps the child off his feet. The limbs should be 
massaged X ray s show evidence of healing, first at the end of the ulna, 
radius or femur, as a new calcification zone between the cpipliy sis and 
diaphysis Diet Excess of starch y foods must “be avoide d The diet 
should consist of milk pintr'(000 ml } rusks mode from wholemeal 
bread yolk of an egg, orange juice and a little pomdge, gravy, greens 
and steamed fish 


Infantile Scurvy 
{Barlow's Disease) 

DefiniUon. A disease characterised by humorrhages into the skin, 
mucous membranes and under the periosleuro without characteristic 
blood cliangcs 

Etiology Infantile scurvy is due to a deficiency of vitamm C in the 
diet. It IS a disease of infancy, manifesting itself between the ages of 
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8 and 12 months It develops m infants fed on boded, pasteurised, 
dried or condensed milk, who have not been supplied with the vitamm 
for the first 2 j ears of life, as should be done by giving fruit jiuce 

Pathology There is increased capillary permeability At autopsy 
haimorrhages may be found tmder the periosteumV especially of the 
long bones the epiphyses may be separated or the bones fractured 
There is inhibition of the growth of os^blastic bone, and the cartilage 
IS less vascular than. norm al Tlierc may also be^^farct3 in the lungs 
and haemorrhages into the mtestines or kidneys 

Incubation Period The disease manifests itself after deprivation 
of the vitamm for 0 to 8 months 

CUnlcaJ FJndmgs The onset is usually gradual, and the baby may 
be brought to a doctor on account of screaming when the limbs are 
touchy or because he doM no^move m orm or leg or for pallor, 
bruising on tbe face near the orbit, prominence of an eye, or bleeding 
from the gumsj bowel or unnary tract A history of improper feeding 
IS usually obtainable 

On Examinoixon The infant may be pale, wasted and fretful crying 
when touche d Bruising may be seen on the face or body, or pete^se 
on the palate ILcmorrhages are only scenjrom tbe gums in the 
neighbouAood oferupfed teeth An arm or leg may appear paralysed, 
tbe child not moving the limb oiving tojiain A tender swelling 
may be fel t dee p to the^muscles often towards the lower end of^the 
feniur There may be oedema of tbe face or limbs, and the urine 
may contam blood or a trace of albumin There may be proptosis of 
an eye due to rc^>orbital hemorrhage The temperature is usually 
a httle raised about 100® F (87 8® C) and the pulse frequent The 
blood This shows an anjsmia, but the platelet count, bleeding time, and 
coagulability are normal The plasma alkaline phosphatase is lo w 
X ray examination may reveal a subpenostcal swelling, separated 
epiphysis or fracture Fraenkels “white line” is a dense transverse 
shadow at the junction of the epiphysis and diaphysis 

Difierc^al Diagnosis The following conditions should be con 
Bidered ^“^^rpuia orje^ffimia Tbe gums are not aKected in purpura 
and there is no dietetic error In leukemia the blood count is diagnostic 
'/Osteomyelitis and jjoliomyehlis The presence of hemorrhages are 
characteristic of scurvy , the X ray appearances also help to diHeren- 
tiate osteomy ehtis , there is no real paralysis present, and the deep 
reflexes are unaltered Acute rheumatism does not occur below the 
age of 2 years Sy'philitic epiphysitis is usually seen under the age 
of 0 months Trauma may be suggested by the bruising, or a 
retro-orbital growth if there is proptosis 

Course and Complications Adequate treatment rapidly checks the 
course of the disease Rickets may also be present (scuivy rickets) 
Prognosis The rntant should be cured in a week with proper 
treatment 

Treatment ProphylacUe Vitaram C must be supplied from birth, 
in the form of orange blackcurrant, or rose hip juice, sweetened and 
diluted with water The protective daily dose for an infant is ascorbic 
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If pyruvic acid accumulates, the tissue and nerve cells are deprived of 
the energy derived from the oxidation of glucose. The disease occixrs in 
countries •where the chief article of food is poibhed rice deprived of the 
pericarp ■which contains the •vitamin. It is thus endemic in the Malay 
States, Japan and the East Indies. 

Pathology, At autopsy the heart weighs more than normal ; there 
is enlargement chiefly of the right ventricle. Serous effusions occur in 
the pericardium and pleurse. The liver and spleen are congested and the 
lungs cedematous. The mucous membrane of the stomach and duo- 
denum may be congested. The nervous system : There may be degenera- 
tion of anterior hom cells in the cord and of doreal spinal ganglion 
cells. In the peripheral nerves the myelin sheath degenerates and the 
axb cylinder may rupture ; the sympathetic fibres may abo degenerate, 
and vagus and phrenic neuritis may occur. The heart failure b possibly 
due to water retention in the cardiac muscle, rather than to vsga) 
neuritb. 

Incubation Period. Symptoms usually appear after deprivation of 
vitamin B| for 8 months. 

Clinical Findings. There are two main types of the dbease, “dry” 
and “ ■wet” The patient is usually a young adult but infants of 
mothers suffering from beri-beri may show symptoms of the disease. 
The patient complains o f weakness , numbness or tingling in the legs, 
dyspnoea on exertion,_pa!pltation3,_tender_spob_ in Jbe_calves and 
swel img.^ the legs. 

^aminction ,• In "type signs_ of peripheral neuritb 

are.found, such as weatoess anS wasti ng of t he leg muscles. ~af^ of 
cutaneous onie sthesia or h vpew esthesia , deprerairo or loss of thejdeep 
refines, and th e reaction of degeneration Js obtained. I.ocalbed tender 
swellings may be present in ^e calf (probably due to water retention in 
the muscles). The skin is drj'. In the “ wet ” variety, cedema is present 
in the legs iin^''free fluid may be found in the aMomen,_pleurffi or 
^rlcSrdium. The heart b enlarg ed 'chiefi ylpjhe right, the apex ^at 
becomra^diffus e and tiut terin g. the rhyt^ remains regular, and the 
pube b soft and unduly frequent. The electrocardiogram shows no 
abhofrnali£y“beyon'H "right axb deviation. The cmn^cal vems are 
engorged and tb^liver may enlarge and pu^^e. (Edema of the lungs 
ir a tefminal’event. In add ition pe^heral neuropathy may cause leg 
weakness. Wernicke’s encephalopathy may abo 6ccur‘i(see p. COO). The 
temperature usually remmns normat An acute variety is described in 
which the patient dies in a day or so from heart failure. Hudimentary 
forms abo occur, with recurrent pain or weakness m the legs. 

Differential DIagnosb. The occurr^ce of ojdema and peripheral 
neuritb with heart symptoms, in a locality in which beri-beri is endemic, 
is diagnostic. Peripheral neuritb due to other causes must be excluded 
in the “dry” variety and a careful enquiry made into the diet 
Vitamin B, deficiency in the diet can be detected by estimation of its 
excretion in the unne and by the pyruvate-tolerance test 

Course and Complications. The course b usually progressive 
unless the dietetic error b corrected. 
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Prognosis Deatbmay occursuddenlyfromheartfailure Recovery 
IS the rule with adequate treatment 

Treatment Prophylaettc An ordinary muted diet is all that is 
requisite j m rice eating countries, some of the husk of the nee should 
be left after miUmg Yeast or Marmite contains the ntamm and can 
be eaten when fresh food is scarce, or white flour used in the making of 
bread may be fortified with synthetic vitamin 

CuToiiie The vitamm can be supplied in the form of yeast, 
Mamute, rice bran, cereal bran, wholemeal bread and milk As there 
may be faulty absorption, 30 to 50 mg of ciystalh ne vitamin B, may be 
mj ected intramuscularly ot intravenously daily for tn elv e do^ During 
the acute stages the patient must be kept in bed , if them Is venous 
engorgement relief is obtamed by bleeding Slassage should be gii en to 
the extremities 


Pellagra 

Defimtion A disease characterised by dermatitis, gastro intestinal 
and nervous disturbances 

Etiology Pellagra is believed to be due to deficiency of vitamin B* 
(nicotmio acid and nboflavine), \itamm B, {p>Tidoxme) and possibly 
vitamin Bj The disease is associated with diets nch m maize but poor 
m meat and milk It is possible that maize contains anti vitainios 
Predisposing cat«« 1 Age 20 to 40 years 2 Sex Slightly more 
common m females 8 Season Chielly m spring and early autumn 
4 Locality Especially Italy, Rumania South East America, Egypt 
and India and m counti^ rather tlian in town dwellers 5 Debilitating 
conditions such as poverty, recurrent malaria, syphilis, tuberculosis 
and alcoholism 

Pathology At autopsy the body is wasted and dermatitis maj be 
seen on exposed areas of skin There is atrophy of the muscle and 
mucous membrane of the stomach and mtestines, and ulcers may be 
found m the colon The heart is small The hver may be fattj or 
cirrhotic There is degeneration of the posterior and lateral columns 
of the tord, but no peripheral neuritis Menmgeal thickening may be 
present m the brain or cord 

Chmeal Findings The patient is usually on adult nho notices in 
the spring loss of appetite, nausea, vomiting or diarrhcca He may 
also complam of soreness of the mouth or tongue, and excessive 
salivation Later, redness and itching of exposed areas of the skin 
may be noted The patient may also complam of numbness or cramps 
in the legs, and of headache, giddmess or insomnia 

On Examtnaiion Affected areas of skin may be seen on the 
backs of the hands and forearms, on the forehead on a butterfly 
area of the face, and on the dorsum of the feet They are symmetrical, 
resembling sunburn, with definite edges They darken and blebs may 
form, during the summer the colour fades and the skin desquamates, 
and after several years the affected skin becomes thin Recurrence may 
occur in the autumn or not until the next sprmg The tongue is often 
red and glazed, and angular stomatitis is seen , a fractional test meal 
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maj reveal achylia gastnca , blood or mucus may be seen m the 
motions A spastic or flaccid paresis may be found m the legs, the 
former being associated 'mth achlorhydria The cerebrospinal fluid is 
normal, but the blood often shorre an amemia The temperature is 
usually normal An acute variety of the disease may occur, but the 
cases described as pellagra stne pellagra are of doubtful etiology 

Differential Diagnosis The skin lesions are diagnostic and 
differentiate pellagra from such diseases as sprue or spastic paralysis 
due to other causes 

Course and Complications There is aiirays a tendency to seasonal 
recurrences of increasing severity , wasting and mental deterioration 
m these cases gradually ensue, with permanent pamlysis 

Prognosis Apart from the acute cases which survive for only a 
few weeks, patients often live for 20 years or longer after the diagnosis 
IS made Many cases die in tlie asylum with delusions or dementia, 
if adequate treatment has not been instituted early 

Treatment Prophylactic A well balanced diet is essential, con 
taming lean meat, fruit, vegetables, eggs, milk, S pints (1 8 litre) a day, 
and butter 

Curative During the acute stages the patient should be put to 
bed, and nicotinic acid, 100 mg , given 5 times a day by mouth op 
nicotinamide SO to 200 mg in normal saline injected intravenously 
t i d , or SO mg taken by mouth 10 times daily Nicotmamide (nmem 
amide) has the advantage over nicotimc acid of not causing flushing 
or abdominal pain In oddition a mixed dietary should be gi% en inclu* 
ding fresh milk, meat, hver, eggs, &uit and no maize If there is a sore 
tongue and angular stomatitis, riboflavine, 10 mg should be given 1 1 d 
For diarrhoea and achlorhjdna dilute hydrochloric acid should be gi\en, 
in 80 to 00 m (2 to 4 ml } doses diluted with 4 fl oz. (120 ml ) of water 
and a little syrup of orange, three times a day after meals Injections 
of crude hver extract should also be gi\en and wheat germ 60 G 1 1 d 
taken by mouth Peripheral neuritis should be treated by daily intra- 
muscular injections of 50 to 100 rag of crj stalline vitamin Bj Theskm 
should be protected from the sun, and for the moist lesions pot permang 
solution, 1 in 5 000, should be applied Good results have also been 
abtsioed by rnirarewffaf injeciiODs ^ scA tb.'osulpiista, 20 2 x 1 d s 
10% solution being given d^y for 20 to CO days 


Famme or War (Edema 

A condition of cedema of the legs may be met with amongst prisoners 
of war due to a lack of protein in the diet or retention of sodium in the 
tissue spaces It is also occurs in cl^'llIan life when the chief article of 
diet IS alcohol, and m some cases of anorexia nen osa The plasma 
proteins are low and fluid passes Iqr osmosis into the subcutaneous 
tissues 

Treatment Blood transfusions of 800 to SOO ml should be given 
twice a week and an adequate intake of protein ensured 
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Kwashiorkor 

This disease, which was desoibed id the Gold Coast, has a wide 
distribution m Africa, Asia, the West Indies, South and Central 
America and it has been met with in Italy and Hungary It is common 
where malnutntion prevails amongst children It is due to lack of 
protem in the food, and occurs usually between the ages of weaning and 
i years The hair loses its pigment, becomes sparse and dry, and may 
be reddish or white There is pallor, local or general <Edema, enlarge- 
ment of the hver, apathy, diarrhoea, and, as the disease progresses, a 
reddish rash consisting of hyperkeratotic patches which desquamate 
The hver is fattj, and the pancreas fibrotic The serum proteins are 
low Treatment consists m transfusions of plasma, and the administra- 
tion of skimmed milk, the fat content being mcreased as soon os possible. 

Cly^uila 

Glucose IS found m the urme as the result of alterations m the 
secretion of the ductless glands, deficiency in the body storage 
mechanism, or lowenng of the renal threshold for sugar 

Etiology 1 Affedions of the DuctUss Glands Pancreatic lesions 
causing deficiency in tnsubn as in diabetes mellitus or hasmochiomatcsis 
Hyperthyroidism Hyperpituitarism Hyperadrenia 

2 Cerebral Lesions, such as tumours hemorrhage or meningitis, 
and experimental piqfire of the floor of the fourth >entnde The 
glycosuria probably results from reflex stimulation of the suprarenals 
and liver through the splanchnic nerves 

8 Storage Deficiency The hver may not be able to store completely 
the ingested glucose as glycogen, with resultant hepatic gljcosuria 
A “ lag ” cun e (see Fig 65) mdicales a defect m the storage mechanism, 
or an abnormally rapid absorption In health it is very doubtful 
whether alimenhuy glycosuria can occur, * e , glycosuria after a meal 
rich in carbohydrate 

4 A Loxo Renal Threshold If the renal threshold for glucose is 
below the normal of 180 mg glucose per 100 ml blood, renal glycosuria 
(see Fig 65) will ensue 

In all cases in which glucose is found m the unne, it is wise to 
determme the dextrose tolerance as this will indicate the severity of the 
condition 


Diabetes MelUhis 

Definition A dise ase characterise d by gl}c osuria , byperglycffimia 
and & disturbance of carbohydrate, fat, ptolem, w ater and ~dec^lyte 
metabolism. ~ 

Etiology. Diabetes mellitus is du^to a deficiency_ pf msul m, tlie 
internal secretion of the pancreas *” Predisposing causes l”" Age 
Diabetes occurs at all ages but less commonly at the extremes of hfe, 
80% of sU cases are over the age of 40 years ^ Sex Females pre- 
gemmate '^8'" Heredity There is a tendency to a familial incidence, 
but the disease is not congemtal *“4* Race • Jews are prone to diabetes 
5 Habits . Overeatmg, especially of fets, and lack of exercise Eighty 
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per cent of diabetic patients ore obese 'when the disease is first dis 
covered, but this does not apply to children Nervous shock This 
13 of doubtful significance 

Pathology Insuhn is derived from the mter alveolar cell islets (islets 
of liongerhans) In diabetes the blood sugar is above the normal range 
of 80 to 120 mg per 100 ml The sug ar to lerance is diminished, as shovm 
by the curve of blood s ugar rendmgs obta med after giving 50G__jof 
de xtrose by mou^_to_J he fastmg p atient, and estiraatmg the_bIood 
sugar^every half-hour Glucose is present in the unne, and acetone and 
fiiacetic acid may also be found there The pancreas It is usually 
thought that diabetes mcUitus results from damage to the jS cells of the 
inter alveolar cell islets The pathological changes, however, of fibrosis, 
hyabmsation and hydropic degeneration are only found to a marked 
degree m about 21% of cases, and m about 23% the pancreas appears 
normal Glucogen, a protem substance, is produced in the pancreas, 
probably in the a mUs It causes hypei^lycicmia The pitminry The 
WeD known Houssay experiment showed that if a depancreatised dog is 
hj’pophysectormsed the diabetes disappears and hypoglyciemia may 
ensue If an injection of an extract of the anterior lobe of the pituitary 
IS now made into such a Houssay dog, death will result from glycosuria 
and ketonuria This is the basis of the belief that diabetogemc 
and ketogenic hormones ^re formed m the antenor lobe, and it la 
beheved thTt^he gro wth ho rmone and the adrenocorticotropic hormone 
are concerned with the production of glycosuria (see p 71C) Itvvaslater 
shown that repeated inje^ctions of an extract of the anterior lobe will 
produce permanent diabetes in the dog, which is not associated with 
ketonuna The pancreas m such a case shows an absence of islets or a 
reduction in the number of the p cells The liver Usually no changes 
are found The metabolism of carbohydrate protem and fat is disturbed 
The carbohydrate which is absorbed from_Uie intetines in the form of 
mon6saccbaHd^(gIucdse, fructose'ond galactosejis not^ored efficiently 
mlhe l iver ais~gIycogen and is not used adequately by the muscles, but 
^excretedTnthe unM as ^ucose^ ProtciiT ThTmctabohsm is disturbed, 
as the sugar portion of glyco protem is excreted and not metabolised 
Fat metabolism Without efficient deposition of glycogen m the liver 
acetone bodies are formed m excess in the liver Acidosis or ketosis 
results with diminution in the alkali reserve in the body and blood 

Clinical Findings The patient is usually an adult who seeks 
medical advice for such symptoms as general weakness, iFasting, 
pru^us vulva ?, balamtis, tl^t, polyuna, pains m the legs, boils and 
carbuncle, gangrene of a toek or constipation In some instances 
failure of sig ht or impotCTce is first complained of, or the patient may 
be seen for the first time in a state of coma 

On Examination The patient nxay_bc well nourished (dtabile gras) 
or thin {diab^ie matgre) The tongue may be red and dry and the 
complexion bgh colour^ In tbe degenerative type of case the patient 
isliually"over middle a^ and signs of cardio-\ oscular degeneration are 
present The unne The specific'^'yity is usually over 1 020, and the 
reaction is acid A TOppef" reduan g su bstance is present, as shown by 
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edict’s test Special laboratory tests demonstrate that the substance 
jcosc The “ Climstix ” is a paper stnp which turns blue when put 
unne containing glucose Acidosis maj or ma>_not be present, as 
m by Gerhardt’s feme chlonde test and the more dehcate sodium 
»-prusside test of Rothera^The blood Sug^ is present above the 
lal range of 80 to 120 mg per lOO ml in a specimen taken when the 
int IS not fasting , the amount of blood sugar present is usuallj 
•ortionate to the seventy of the disease The alkali reserve indicates 
presence or absence of acidosis The normal figure for the COj 
laty of the blood is 53 to 77 ml CO* per 100 ml plasma TOtb 
osis lower figures are obtained 

"'.oma due io Keions Coma is very largely pres entable It may be 
ed bj the patient taking too much carbohj dratc, but more_frequently 
due to an intcrcurrent infection which increases the amount of 
Im required Another cause is an a ttack of gas t ro-ente ntis^ Tlie 
ent then makes the mistake of reducing the insulin or taking none 
11 ns he IS having less food, whereas really a larger dose of msuhn 
qmred Trauma or a surgical operation may also precipitate coma 
•n a patient is ill the urine must be tested 3 or 4 times a day, to make 
enough insulin is being gjien Diabetic coma does not come on 
Icnly, there are nlwaj’s warning symptoms At the onset the patient 
complain of abdominal pain, consti pation, nausea, vomiting or 
Icssncss The chief clinical features during coma~anr atr h unger 
ssmaul’s type with slow and deep respirations) a smell of acelone m 
breath, flaccidity of muscles, softness of the cjeballs loss of deep 
!tes tachjcardia of o\cr 120, a subnormal temperature low blood 
sure a Icucocytosis of 10 000 per c mm or o\cr the urine contains 
ir and ketone bodies and the alkali reserve of the blood is low , the 
id sugar is high DTien there is renal failure the unne may not gn e 
feme chlonde reaction although thebrcalb smells strongly of acetone 
Differential Diagnosis The redoemg substance in the unne may not 
;Iucose Benedict s solution is reduced by glucose, fructose, lactose, 
loses gljcuronidcs and bomogenlisic acid Reduction with Bene* 

• s solution therefore indicates a derangement of carbohj dratc 
abolism with the exception of bomogenlisic ncid, and the actual 
stance present can be identified bv special tests Gljcosuna how* 
r does not neccssarilv mean diabetes A blood dextrose tolerance 
: will decide whether diabetes is present and if so its scixritj 
iienl results are shown in the graphs gi\cn (see Pig 05) 

In renal glyeo^na, although there is glj'cosuna, the blood sugar 
ve shows that the renal threshold is low, sugar appearing in the 
le, although the amount in the blood is not 8bo\e normal Renal 
cosuna may rarclj develop later into dialicles, a patient who 
: this condition should ha>e a sugar tolerance test once a ^car, 
ond this no treatment is required A * lag ” curve maj be obtained 
c sugar storage mechanism cannot keep pace with the dextrose 
urption Gljcosuria occurs after a meal rich m corbohj'dratcs and 
blood sugar curve shows a fall to nonnal m 2 hours A “ lag ” 
ve may also occur after gastro-enterostomv and in some cases of 
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duodenal ulcer owmg to rapid absorption of dextrose from the mtestme 
This condition maj lead on to diabetes 

Renal glycosuria must be distinguished from pentosuna. In both 
conditions a substance is present m all specunens of the unne which 
reduces Benedict s solution, and the blood sugar and sugar tolerance 
cimves are normal Special chemical tests on the urine are required 
to distinguish between pentose and glucose, the simplest being the 
fermentation one Pentose does not ferment yeast, whereas glucose does 



Coma due to ketosis must be dillerentiated from meningitis or 
cerebral luemorrhage m which hypc^lyeemia and glycosuria are often 
present. If the tempe ratur e is norma! or above normal the case is 
probably not one of uncomplicated diabetic coma ^ 

Course and Complications Tfie course depends upon the type of 
disease present, mild or severe , in children it is usually se\ ere, in 
elderly people mild The course can be favourably modified adequate 
treatment in the majority of cases Complications include Septic 
lesions such as boils, carbuncles, multiple abscesses in muscular tissues 
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and strqitococcal cutaneous or subcutaneous lesions "- insulin li po- 
dystrophy, maj occur at the site of insulin injections (see Fig C0}^pe«- 
allyTh women and children This may cause great mental and physical 
distress The cause is unknown, as is also the cure ^ Ather osclerosis 
-The Kimmelstiel Wilson kidney (see p 485) ^Pulmona^'^Tjwinosis 
'Gangrene of the lung^Peripheral neuropathy •'^Sfyocardialdegeneration, 
with symptoms of heartlCTure -Gang^ne. espeaally of t he toe s Coma, 
either hyper or hypoglycsmic, the former being due to acidosis, the 

latter to overdosage of insulinx^ Cataract Retmopathy Tlie small 

circular red spots seen m the retina, which were formerly called haemor- 
rhages, are due to imerQ_aneii rysm a on the capillaries Korsakow’s 
psychosis (see p 793) 

IlypoglyctBtnta The patient who is rccemng i nsulin for the 
treatment of diabetes may'suller from hj'poglvcaemia With soluble 
insubn this is particularly liable to occur iJ a carbohydrate meal is not 
taken within ^If an hour of the injection, or if the patient takes an 
xmdue amount of exercise The early symptoms are sw eating, flushing 
.or pallor, hunger, headache, abdomin al disro ^ort, w eakn ess, tre mors , 
visual disturbances and eotdn«s of the extronities Consciousness may 
be retamed although tlm patient is unable to move or speak. The 
patient may vomit and become unconscious with marked convulsions 
xesembbng those of acute mama Hemiplepa sometimes occurs 
Children may become pale and then suddenly pass into coma The 
hypoglycsiruc attack may not occur until about 4 pm., tc, after 
lunch, although no insulin has been given since before breakfast The 
treatment is described later (see p 679) 

Prognosis This is good in all mild types of disease ; m severe 
cases the prognosis is usually fa\ourabIe, provided the patient can be 
adequately treated and will be conscientious m bis after treatment 
Given skilled stabilising treatment tbe prognosis largely depends upon 
the patient Perhaps m no other disease does a good patient reap such a 
nch reward Any septic focus may predispose to, or excite coma 
Diabetes with tuberculosis in tbe past formed a serious combination, and 
tbe patient usually reqmred a large amount of insulin With the use of 
streptomy cm, isomazid and para ammosabeyhe acid in tlic treatment of 
tuberculosis, tbe diabetes is much more easily controlled The msulin 
required often falls in patients who ore meticulous m cairynng out the 
dieting, and in some cases after 2 or 8 years no insulin is required Death 
m y oung people is usually due to coma Other causes of death are cardio 
\ oscular degeneration, sepsis and infection mthout coma, and inter- 
current diseases, especially tuberculosis and cancer 

Treatment Slt^ihsing Treatment Except m very acute cases, m 
which it is essential to begin insulm treatment immediately, a dextrose 
tolerance test should made, after giving the patient a diet containing 
800 G carb ohy drate for 8 days This will confirm the diagnosis of 
^labetH^and gi\e some idea of its seventy Jlild coses m adults and 
diabetes in middle-aged obese patients may often be treated by dieting 
without insulin. In children, m 6e\cre cases in adults, and in any case 
in which comphcations are present, such as ketosis, pcnpherol ncuro 
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pnthj, diabetic retinopathj , gangrene of the extremities and pulmonary 
tuberculosis, msulin should be odmimslered at once 

Starvation follozced by graduated diets This is seldom used now and 
only when the disease is mild or if the patient refuses insulin No 
patient with ketosis should be starved, as tliere is a grav e risk of precip 
itating coma A patient who is being starve^ is put to bed and given 
flmds, such as water, lemonade~si^tened with saccharin ,~Bovnl, and 
weak tea or coffee without sugar or milk. Thejmne usually becomes 
sugar free in about 30 hours The patient is then worked up tlirougli a 
senes of graduated diets until he is taking an adequate diet The 
adequate diet is calculated by determining the number of calories rc 
quired, on the basis of 15 cals for 1 lb (30 cals /kg ) ‘ correct ” body 
weight, and adding 10 to 20% more to the figure for the basal require 
ment diet, so 'obtained, accordmg to the muscular work which will be 
done when the patient is hvtng a normal life The “ correct ” body 
weight may be obtamed from age, sex and height tables 

Insulin Treatment The patient is given a diet, the calorie value of 
which depends upon the estimated reqmrements for his normal activites 
Tlus usually contains about 200 G carbohydrate, 90 to 10 0 G p rotein 
and 00 G The calone value can be easily worked out, as l’'5~of 
carbohydrate equals approximately 4 cals , I G protein 4 cals , and i G 
fat Deals An example of such a diet is as follows — 

Breakfast Tea or coffee, hLIk 4 il oz (120 ml ), Bread, 2 oz 
(CO G ), Oatmeal (dry), 1 oz (80 G ), Butter, ^ oz (15 G ), Marmalade, 
i oz (15 G ), Egg, 1 C 63 5 G , P 21 G , F 27 G Cals , 681 11 a m 
Tea or coffee, milk, 1 fl. oz (80 ml ), plam biscuit, 1 C C5G,P iG 
FIG, Cals 88 Lunch Fish, 8 oz (90 G ) Potatoes, 2 oz (CO G ), 
Bread, 1 oz (80 G ), Butter, J oz (15 G ), Milk, 6 fl oz (150 ml ), 
Stewed apples, 4 oz (120 G), Cheese, (Cheddar), 1 oz (50 G), C 85G, 
P 83 G , r 27 G , Cals 515 Tea Tea, Mdk, 2 fl oz (60 ml ), Bread, 
Ijoz (45 G ) Butter, i oz (7 5 G ), Salad, if desired C 24 G , P 5G, 
F 8 G , Cals 188 Dinner Clear soup, if desired Lean meat, 8 oz (90 
G ), Potatoes (boiled), 2 oz (00 G ), Butler, i oz (7 5 G ), Green vege 
tables, 2 oz (60 G ), Bread, 2 oz (00 G) Slilk, 7 fl oz (210 ml ), Cheese 
(Cheddar), 1 oz (30 G ) C 56 G , P 45 G , F 33 G , Cals 701 Bedtime 
Milk, 4 fl oz (120 ml ), Plain biscuits, 2 C 16 G , P. 4 G , F, 4 G Cab 
lie Total C 201 , P 109 G , F. 100 G Cals 2,139 

In hospitals, to which dietitians are attached, the diet will be 
supplied according to the patient’s requirements, the actual distnbution 
of carbohjdrate between the four meals being varied according to 
whether soluble msulm is bemg given in 1 or 2 doses, morning and 
evening, or whether a combination of soluble insulin with protamine 
zinc insuhn, a lentc insulin, or isoplianc insuhn is injected in one morning 
dose Tlie medical student and doctor should be familiar wth the 
constitution and calorie value of the various food stuffs, so that tliey 
can draw up the diet, if necessary In acute ca ses. and_m c hildr en, 
bette r results are obtamed b y th e use of hi g h c arbohydrate diets, con 
taming 250 to 800 G carbohydrate The fat should be limitedTo about 
00 G and the remainder of energy required is supphed byjprotem 
vuno'cT'i xxsicm e: 



disordi:rs of metjrousm 


Fannactoui Foods : 
Bread (white) 

Bread (brown) 

Toast (white) 

Toast (fairj ) . 

Encrgen bread (1 roll) 
BjAita (3 sections) 
Vitaweat (3 sections) 
Ricc (uncoohed) 
Oitmeal(dry) 

Datry Produee 


BeasJcyunic 

Gor^nioU 


Pretentd ^Tfai3 
D.>con<lxi(k fned) 
Btcon (itreahj, fried) . 
11am (tear, boiled) . 
Tongue (ox. canned) < 
Frrsh Mtni * 

Rabbit (otcwed) . 

Hate (stewed or roast)* 
Veal (cutlet, fried) 

Beef (roast) . . 

Veal ifillct, roast) . 

Mutton (boiled) . 
Mutton (roast) . 

Pork (IcR. roast) . 

Porlr (loin, roast). 
PoMllry and Came: 
GroU'e (mast) 

Chu ken (roast) . 
Turkey (roast) . 
Oikken (lioiled) . . 

Gulnea.fowl (roast) « 
Partridge (roast) . • 

Pliensant (roast) • 

Pigeon (roast) . 

Duck (roast) . 

Goose (roa‘t) . 
JnlemnI Organs : 

Brain (cnlf, sheep, boiled] 
Kidnes (stewed) . 
Sweetbread (stewed) • 
KWney (fried) • . 

Idler (calf, fried after 
rolting in Bom) 
Tongue (sbeep. fresb. 
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Fish 

Oysters 



8 

os 

73 

no 


Cod (steamed) 

1 .. 

0 

5-4 

03 

100 

860 


Sole (steamed) . 

1 , 







Lemon sole (steamed) 


0 



115 



Plaice (steamed) 

1 , 



00 

120 


27 

IVWting (steamed) 

1 , 


e 

03 

225 

112 


Haddock (steamed) 

1 , 







Turbot (steamed) 
Haddock (smok^ 

1 , 

0 

02 

OS 

00 

285 

29 

steamed) 








Hake (steamed) 








Lobster (boiled) 

1 

0 

64 

1 

325 

258 


Trout (river steamed) 


0 

67 

1 

88 



Crab (boiled) 








H ilibut (steamed) 








Mullet (red steamed) 

1 

0 


1 3 

118 

364 


Mullet (grey steamed) 








Salmon (tinned) 

Herring (baked m vine 

1 , 

0 

50 

1 B 

588 

320 

40 

ear) 

Salmon (steamed) 

1 » 

0 

5 

so 

C2 

2VS 


1 .. 







Kipper (baked) 

Sarumeii (tinned) 

1 M 

1 , 

0 

7 

84 

000 

520 

2C0 

60 

86 

MlictUantmts 

Pickles (mixed, un 








sweetened) 

1 .. 

2 

02 

01 

2 300 

800 


Olive oil 

1 , 







1 skj (25% alcohol) 
LiJtip sugar (8 lumps 

1 t. 

0 

0 

0 

01 

00 

£0 

1 Inch cube) 

1 .. 

so 

0 

0 

08 

05 

120 


The AdmtnutraUan of Insulin It is not usually necessarj' for blood 
sugar estmiations to be made daily during the preliminary stabilising 
treatment, providing the urine is tested regularly for sugar The 
following routine may be employed Sam, urine collected and insulin 
injected if sugar is present 8 80 am, breakfast 12 noon urme 
collected 1 p m , lunch 8 30 pm, unne collected 4 30 p m , tea 
7pm, urine collected and insulin injected if required 7 80 pm, 
dinner 9pm, unne collected The specimen passed before insulin is 
due must always be tested before insulin is injected The insulin is 
gradually increased until the necessary amount is determined j^ive 
units of soluble insulin are injected half an hour before breakfast nn^tfiT 
Insulin is incre^ed 5 unitTat^ time every 2 or 8 days until the mid day 
speci ineii-PLyrine_i s_suga r7fM If now the Sam sp ecimen of unn e 
contains su gar , an eve ning dose of insulin is g iven half an ho ur before 
dinner, and the d os e i ncreas ed bj~5 uni^evcry 2 or 8 da^^s until the 
before breakfast specimen is su gar free 

Soluble tnsuUn is put upjh’ st ren^lis of 20, _40 a nd 80 units per ml 
It has a rapid action, beginning about h alf an hour a^cr_injcction, 
reaching its maximum in about 8 hours, ^d ceasing t^iay^nny effect 
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in 0 hours ^ith soluble insulin brenkfast contains the greatest amount 
of carbohydrate, dinner the next largest amount, withrchtivclj little at 
lunch and tea Not more than SO units of soluble insulin should liegiv en 
at a single injection, except in the treatment of coma Soluble insulin 
IS necessary !br the treatment of h}‘pcrglj caimic coma, before or after 
surgical operations, in acute gastro-cntcntis, and for children or jxning 
people in sihom rapid changes occur m the level of the blood sugar 

Protamine zinc tnsvhn has a delated effect, beginning about 6 hours 
after injection and lasting up to 24 hours or longer. It therefore tends 
to hav e a cumulativ e effect if dnilj injections are giv cn, and is more 
likely to lead to lij^wglycaimjc coma than is soluble insulin It is put up 
m two strengths, 40 and 80 units per ml If zinc insulin is given the 
carbohjdrate content of the food should be divided approximnleh 
equally between the four meals, and about 10 G of carbohjdmte taken 
at bedtime 

If protamine zinc insulm is injected before breakfast it is often found 
that the noon specimen of unne contains sugar, whereas specimens later 
in the day and in the early morning are sugar free. In such cases 
soluble insulin should be injected before breakfast with the protamine 
zinc insulin, and the dose of soluble insulin should alwaj's ^ slightly 
greater than that of the zme insulin The two insulins are put in the 
same synnge and thus only one injection is required Care must he 
taken to avoid muemg as for as possible the soluble and protamine zinc 
insulins in the sjTinge, os the soluble insulin is tbercb> converted into 
the zinc insulin amount of air equal to the v olurae of zinc insulm 
required is first injected into the zinc insulin phial The needle is with 
drawn and the requmed amount of soluble msulm is drawn into the 
sjTinge The zme msulm is now drawn into the synnge taking care that 
no au: enters the synnge The injection is now given. Owing to the slow 
rate of absorption of zinc insulin, it is useless for the treatment of coma 
associated with hyperglycairaia, for which soluble msulm alone is 
cllicicnt. 

_ Insulin xtnc suspensions do not contain protem JIany adults arc 
now treated with one of the msulm zinc suspensions The msulm action 
IS delated by the addition of zinc and an acetate buffer Tlie dumtian 
of the action of the insulin depends on the size of the suspendctl 
particles , thus amorphous msulm lias a shorter action than crjslallme 
insulin There are three varieties of insulin rmc suspension JJZ S 
(amorphous), or seimicnte insulin, is effective for about ,10 to 15 hours 
I Z.S (cr}*staUinc), or ultralcntc insulm, has a delayed action, which 
persists for''about 24 to 80 hours I Z.S , or Icnte msulm, consists of a 
mixture of three parts of amorphous and seven parts of crj^stallmc 
insulin This is the favounte vanctj and it produces a fairly continuous 
lowering of the blood sugar for 24 hours after injection Tlic carbo 
hjdrate content of the food should be arranged so that the evening 
meal contains less than breakfast or the midday meal If more tlian 
60 units are required, it is better to use a combination of soluble insulin 
with protamine zinc msulm The Icnte insulins are injected m the 
morning on getting up Insulin zinc suspensions are put up in 40 end 
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80_u nits per ml. in_10 ml vials The vial must be veil shaben and the 
injection quickly made They seldom provoke local insulm reactions, 
being free from protein They are not effective in severe cases of hyper 
gl^caimia vith ketosis, especially when there is mtercurreut infection 
i^-^i«opAanc tnrulm (JV PJl ) is a crystalline suspension of insulin 
protamine sulphate and zinc In doses of 40 units it may control the 
blood sugar for 24 hours, but m smaller doses its effect is shorter It is 
best gi\ en mormng and evemng for tnsubn sensitu e cases in which tlie 
reaction to soluble insuUn is too marked, as shown by glj cosuna and 
ketonuna for a few hours before the next injection 
---Oraf BxjpQglycccmxc Agents Certain sulphonyl denvatives, especially 
the sulphonylurca preparations, have a bypoglj caunic effect when gi\ en 
by mouth They are thought to stimulate the secretion of insuhn 
^rbutaroide (Onnase) and Tolbutamide (Rastmon) are put up m 0 5 G 
tablets Tile average dose for an adult is 2 5 G the first day, I 5 G the 
second day, and then 0 5 G mormng and evemng, to be taken with or 
directly after food They have been found effective in controlling 
diabetes m the middle aged or elderly diabetic who has never had ketosis, 
and who needs less than 80 units of msulin a daj Carbutamide is slowly 
excreted and so a cumulative effective may occur, leading to such toxic 
s ym ptoms as agranulocytosis and thiombocytopema Tolbutamide is 
less toxic as it is rapidly excreted, and it is usuaUy employed Tolbu 
tamide may have to be discontinued after 2 to 4 years m about 25% of 
cases owing to the patient failing to respond to the drug, to abdominal 
pom or rashes, or to the patient gaming too much weight. Chloroprop 
ami de (Diab enese) is put up m 100 and 250 mg tables The imtial single 
daily dose Is 250 to 500 rag liefore Titeakfaj t, whicli is reduced to a 
maintenance dose of 100 to 250 rag 

When the patient is on a satisfactory diet a careful search should be 
made for septic foci m the mouth, nose and throat, etc , and, if found, 
they should be eradicated, a chronically indamed appendix or gall 
bladder may require removal, before the metabolic processes are 
properly stabilised 

Dietetic Treatment »n case of Operations If an operation is required 
it should be performed under a local aniesthetic, or with the aid of gas 
and oxjgen, tliiopentone, Qclopropanc, etc Chloroform and ether 
should ne\ er be g» en The patient should be stabilised as described 
above and not starved before the emesthetic He should have his last 
meal 8 to 4 hours before the operation Two and a half hours before 
the aniesthetic he should be given 80 units of soluble insulin and half nn 
hour later dextrose 2 oz (CO G ) dissolved in water 0 fl oz. (180 ml ) by 
mouth On recovery from the aniesthetic the paticntis given dextrose 
6_to 6 oz (150 to ISO G ) bj mouth or intravenously during tlie first 
2ihours Thus dextrose 2 oz (60 G ) dissolved m water 6 fl oz (180ml) 
may be given 3 times during the 24 hours, with 10 to 20 units of insulm 
injected half an hour before each dose No insulm should be injected 
unless the blood sugar is above 120 mg per 100 ml , or if the urine is 
sugar free Four pmts (2 4 htres) of fluid m all must be given during the 
first 24 hours, either by mouth ormtravenouslj The next day the patient 
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will probablj be able to take abated milk feeds of 4 to C fl oz (120 
to 180 ml ) every 3 hours with dextrose 1 oz (80 G ) mtliree of the feeds 
Half an hour before these dextrose feeds 10 to 20 units of soluble insulin 
should be injected The urme must be tested for sugar before each 
insulin injection The diet is then gradually increased 

Diabetes and Pregnancy A diabetic woman can safely be allowed to 
become pregnant if she is properly treated Further, pregnancy is more 
likely to occur in a diabetic who is under treatment with insulin than in 
one who is not being so treated Still birth is common in dnbelcs, 
unless the disease is accurately controlled The blood sugar of an infant 
bom of a diabetic mother is often low (4 to 22 mg per 100 ml ) and 
hjpoglycffimie convulsions may occur which are quickly relie\ed by 
the administration of dextrose During pregnancj there is a tendency 
to ketonuria \^Tien the patient is in labour, milk dextrose and insulin 
should be given as described under the treatment in the case of opera 
tions CiEsarean section is unnecessary During the puerperium there 
is a tendency to hypoglyciemia and the insulin dosage may be reduced 

AJler Treatment \Vhen the diet and the necessary insulin dosage 
are determined, the patient can begin to look after himself, with monthly 
tests b} the doctor of the blood and urine He should be instructed 
how to give the insuhn, how to test the unne morning and t\ enmg, 
and to keep the syringe with needle attached m mdustnal spirit m a 
long spirit proof container , be should also be warned of the danger 
of bypoglycsmta, that he must always have a carbohydrate contaming 
meal withm half an hour of a dose of insuhn, that he should not take 
Molent exerase while he is having injections that he should carry 
sugar with him to eat, should early symptoms of hypoglycaimin occur 
With a feverish cold he will temporarily require more insulin He must 
always guard agamst constipation He may also be given a table showing 
how his standard diet can be vaned 

Treatment of Coma 

Coma Due to Ketosis The following routine should be obser\ ed 
The patient should be admitted to hospital if possible Th e bed s hould 
be Harmed with an electric blaj^ket or h ot bott les great care b'ang 
tfi aAQwi hiureuag thn patient Tbft hingp ahouM be examined to 
exclude pneumonia, and, if present, a course of penicillin injections 
begun A catheter specimen of unne is taken and tested for glucose and 
ketone bodies A specimen of blood is sent to the laboratory for blood 
sugar, urea and alkali reserve estimations The blood pressure is taken 
If the unne contains mucl^ugargive an immediate injection of 100 units 
of soluble insulin subcut^eously, and if the pulse is very feeW e 20 units 
als^intraTenously^ There is usually considerabIe“dehjdration owing to 
the pol^na and possibly to the %omiting in the early stages cJilrcs 

or more of fluid may be Iqsy’rom^th e bloo d _and tissue_spaces the greater 
"part bein^If^ the latter site To combat dehydration gi\e an mtra 
\ cnous injection of 1,500 ml o f no rmal sahne in Ijiour and later run it 
ifTal thTrat^of SOOThl an how, up to a t otal o f 4 to 5 htra m 24 hours 
If tliere is evidence^fcardiatTfailiire the sahne must be run in more 
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slowly, taking care that cedema of the lungs does not develop Alterna- 
tively a solution of_sod_chlond_j5J|5p, sod lact 8_S6j5,aq dest ad 
Jl,^0 ml may^e us^ The stomach sliould be washed out and an enema 
^iven providing the patient is not loo collapsed The blood sugar reading 
should now be available, but if this is not possible subsequent insulin 
injections must be guided by the sugar content of the unne Some 
authorities advise injecting 100 to 200 units of insuhn every hour at first, 
but usually good results are obtained with 50 umts every hour The 
mistake which is liable to be made is not to give enough insuhn In v ery 
severe cases larger amounts are required, up to 1,000 units in the first 
2i hours As soon as ketone bodies disappear from the urine smaller 
amounts of insuhn are required It is a moot point whether or not dex 
trose should be injected intravenously By so doing ketosis is hkcly to 
disappear more rapi^, and it also avoids the possibility of converting 
Hieliyperglycserma into hypoglycjeraia It is usually helpful to replace 
the normal saUne dnp by one containing 5% dextrose m one tlurd 
non nal saline after the first 2 to 8 litres have been mfused. jrunning it in 
ot^OO ml an hour This also usually increases the unne output and aids 
in raising the blood pressure If the pressure remains low 500 ml of whole 
blood should be given mtravenously In addition Coraroin e (nikcth 
amide) I 5 to 5 ml may_bejnjccted_jn^a vein, If the urine shows no 
glucose at any test no further insulm should be given until a blood sugar 
reading has been obtained In some cases after the ketosis has dis 
appeared the blood potassium falls to a low level with extreme bleakness 
of the limb muscles and of the diaphragm, resulting m dyspncea Tor 
this 2 G_ o f potas sium chloride may be xn yen eve ryjiourj'or.g^.doses if 
the pallet can swalloiv, or 200 ml of a 1 % solution of potassium chlo 
ride are run slowly into a \ ein Potassium salts should not be given if 
there is ohguna 

On recovery from coma the patient should be given milk, 6 to 8 fl or 
(180 to 240 ml ), every 0 hours, with vrater, meat extracts or orange 
jmee, between the milk feeds, and insulm 8 times a day in amounts 
sufficient to keep the unne nearly free from sugar , acetone bodies will 
reappear, and to get rid of them dextrose should be given in addition, 
1 to 1 or (15 to SO G ) in the three feeds winch follow the insulm injec- 
tions In about 24 to 48 hours the patient can be put on a diabetic diet 
and the extra dextrose continued until the acetone bodies disappear 
from tlie urine, tbe insuhn being adjusted to keep the urine sugar free 
A careful search for a septic focus should now be made, and if possible 
it should be eradicated 

Coma Due to Hypoglycaemla Hypoglycamuc coma may come on 
suddenly, the patient hav mg convulsions It may occur during the night 
while the patient is asleep The patient who is receiving insuhn 
should always have with him some lumps of sugar and eat tliem at the 
earliest symptom llyToglyciemic coma can usually be relieved by the 
intramuscular injection of 1 ml of mject_a^nabne (B P ) 1 in 1, 000 
and the mtrav^n^ous injection of~2 0 to 10 0 ml of 10% dextrose m^dim^ 
saline, winch should be repeated every half hour if necessary In some 
cases as much as 200 G of dextrose are required Alternatively, if the 
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coma IS not very deep, dextrose 2 oz (60 G ) m water C fi oz (180 ml ) 
may be mtroduced into the stomach through a nasal tube l^en the 
patient can swallow he should be given dextrose ^ oz (15 G ) by mouth 
every hour for several hours, especially if the hypoglycaama is due to a 
long actmg msulm 

Crystallme glucagon may also be used for msiilm shock, 0 2 mg {kg 
body weight being mjected mtravenously. 

Aadosis 

Acidosis implies that there is a lowenng of the alkah reserve (chiefly 
bicarbonates) in the blood There is not necessarily an acidtcmia, » e , 
increase in the hydrogen ion concentration of the blood In ketosis, 
such abnormal substances as p bjdrox^ butyric acid and acetone are 
present m the hlood 

Clmical Fmdmgs Acidosis is of importance m several conditions 
such as Diabetes, this is described on p 670 Unexplained pyrexia in 
children, and recurrent cyclic vomiting may be due to acidosis , such 
children are abnormally intolerant of fat in their diet or of fat-contaming 
medicines such as cod hver oil Von Gierke’s disease is accompanied 
by acidosis Acidosis may occur m renal failure owing to diminished 
formation of hydrogen and ammonia ions, and reduced urine output 
Set ere starvation or chrome diarrhcea lead to acidosis Carbon 
monoxide poisoning causes acidosis by interference with the oxygen 
supply of the tissues In acute yellow atrophy of the liver ond in 
pernicious vomiting of pregnancy, acidosis may occur, probably due to 
the toxic effects on the hver Acidosis also results from the administra 
tion of ammonium chlonde The symptoms vary to a certain degree 
with the predisposmg causes, they include headache, faintness, nausea, 
\omitmg, abdommal pam, air hunger, neuritis and pyrexia 

Differential Diagnosis This is effected by 1 Exaimnation of 
the urine for acetone bodies 2 Determination of the alkali reserve 
of the blood 3 Determination of the alveolar COj tension 

Treatment Prophylactic Acidosis can be prevented by ensuring 
a sufficiency of carbohydrate id the diet, together with msulio, if 
required in diabetes, to metabolise the carbohydrate 

CxiTcdive Dextrose must be given by mouth, 1 to 2 oz (SO to CO G ) 
daily, or by rectum or mtravenously, so that the glj cogen content of the 
hver IS maintamed Dehydration and salt depletion should he corrected 
by the intravenous injection of normal saUne or of a mixture of isotomc 
sodium chlonde and of isotomc sodium lactate 

Alkalosis 

Alkalosis IS charactensed by an increase in the available alkali 
reserves m the blood In alkalamua the hydrogen ion concentration is 
lowered 

Clinical Findings Alkalosis results from administration of massive 
doses of alkah, as in the treatment of gastnc or duodenal ulcers, 
especially if there is gastnc stasis or renal insufficiency It may also 
be caus^ by persistent vomiting, due to obstruction at the pjlorus or 
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high up jn the intestine In hyperrcntiJation and in anoxiBttva associated 
with high altitudes or heart failure there is alkalfemia with a fall in the 
alkah reserves The chief symptoms are Malaise, headache, giddiness, 
anorexia, \omiting, tetany and coma 

Differential Diagnosis This can be confirmed by determining the 
alkali reserve of the blood, and the blood nitrogen figures are usually 
raised 

Treatment All alkalis should be discontmued at once, and 1 oz 
(80 G ) of dextrose gi\ en by mouth 8 times a day Normal sahne should 
he injected mtravenously In severe cases the electrolytic balance must 
be restored by the mtravenous injection of a solution of potassium, 
sodium and ammonium chlonde 


Goot 

Definition A disease characterised by excess of uric acid in the 
blood, uratic deposits in tissues, and joint manifestations Podagra 
imphra gouVIn the foot and chetragra gout in the hand 

Etiology The cause is not known There is possibly a metabolic 
error with regard to nucleoproteins, combined with a sensitiveness to 
certain protein substances such as ore contamed m foods or bacteria, 
which precipitate an attack Gout is often associated with asthma, 
Urtic aria or.£czema. Gout is not duesolely to excess of uric acid in the 
blood, os much higher figures are obtained m such diseases as leuktcmia, 
without any mamfestation of gout It may be di^ pnmari^ to a pitm 
ta^ 8upratenal.jdisturbance. in yieiT’or response to ACni“ind 
corticosteroids Predtsponn^ eausfs ✓l^Heredity The gouty diathesis 
IS frequently noted in Europe, and it is said that in America out of 7 
milhon sufferers from chronic rheumatism, one-third of a million are 
affected bj gout Age Usually m iddle ageo ndjifter 8 Sex Males 
predommatc *4^ Food and alcohol Overeatin g, especially of meat, and 
o\ erd nnking. especially of beer, port and sweet wines 5 Occupation 
Workers m lead and maltsters are prone to gout 0 Infection In teeth, 
tonsils, nasopharynx and the intestuio! tract 7 Season Especially m 
the spnng 8 Locality Chiefly in temperate zones, especially England 
and Germany, gout is rare m Scotland, probably due to a low incidence 
of heeraiitf wifwtffTj'sJsfljg’ Art etts^ i trs y be by tnsuiTTS 

ajoint, by a surgical operatio n, by injection of crude hyerji repai-ations. 
by ment a l worrie s, by certam articles of diet which a ary in different 
individuals, such as strawberries, while wine, port, etc , by infection 
with micro-orgamsms and by chlorothiazide and its derivatives Gout 
IS much less common nowadays, presumably due to moderation in food 
and dnnk and the greater attention given to the eradication of septic foci 

Pathology There m a n excess of uric acid in thejilood, the average 
amount in gout being 5 to 9 mg per 100 ml (normal I to 4 mg per 
100 ml plasma ) Deposi^of mono-sodium urate ore found in tissues 
which are comparatively avascular and nch in sodium lllSS^tophi 
(" chalk stones,’’ composed mainly of u rates) oc c ur in the cartilag e of the 
nos^n lEFolecrantm^od jrejp^fllar bursa;, around joints 
M^ially of the hands and feet and m tendons and ligaments The unc 
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acid elimiMtion in the unne is du^ished for a day or so before an acute 
attack of gout, but increases dunng the atta ck XJnc acid is den\ed 
frofiTnuclroprotein , nucleoprotein is pTesent~in the cell nuclei of the 
tissues (endogenous source) and in the nuclei of foodstuffs (exogenous 
source) It iray also be synthesised to a sbgbt degree in the bodv from 
glycme, serine, ammonia and carbon dioxide Isucleoproteins m the 
body are metabolised with the formation of nucleic acid, a substance 
N — C containing the purm nng, CjN^ This is 

PURIN I I converted into adenine (ammo purm) and 

RING ^ C — -W^ guanine (diamino punn) and, bj oxida 

I j yC lion, into hj*poxanthine (orypurin) 
N — C — N/' xant hine (diox^-purin) and finall y _into 

une acid (tnoxiTiurin) It is probable that all the uric acid formed in 
man is not excreted some being further Lataboliscd m the blood 

Post mortem examination of an affected joint shows whitish smears 
of urate on the cartilage, just^uoder the surface, the palms of the 
hands may ^ow whit e Im es , the j oints are deform ed , tophi ma y 
be se e n uj ceratm^ throug h the sLtn beath usu all\_resutts_jfcro 
comp bcat ions d ue to cardio-v^ulard^eneration or chrome nephritis 
Thus myocardial degeneration, pericarditis atheroma, ortenosclcrcsis 
cerebral bsmorrhage chronic nephritis or bronclutis may be found 
Urstic deposits may be seen at the apex of the pyramids of the 
kidneys 

CUoical Fmdlngs AeuU Gout The patient is usually a middle-aged 
man who may give a history of previous attacks o r of d igestive troubles 
For a few days bef ore the attack he feels irrit able, depresse d and m ay 
h a^e fS tulent'^ispepsia a nd c onrtipatjon The attack usuSly begins 
during the night the patient waking wit^severe^pain^^ a burning 
boring character m the nTetatar^ phalangeal joint of the big toe m 
the ank le or heel . he may s hner end, swept, and after several hours’ 
agony fall asleep to awake m the morning and find the joint swollen 
red, hot, tense and shiny Post operative gout is described appeanng 
from a fewTiours to a few day s after s surgical operation 

On Examination During the attack the temperature is usually 
raised to about 100® to 102® F (87 8® to 38 9® C) There ^soedema 

and the v eins engorged The pain usually recurs ei ery night for 2 or 
8 mghts and the attack then passes olT The skin may desquamate o\er 
the joint, w Inch feels numb At tunes the attack begins dunng the day, 
OT it may begm at mght and last through the day After the attack tlie 
patient often feels extremely fit Other joints less frequently affected 
are those of the finger or thumb the knee, wnst or elbow, but x eiy 
rarely the hip or shoulder Polyarthntic attacks are infrequent The 
blood Dunng an attack this shows a polymorphonuclear leucocytosis 
of 20 000 to 2 3, 000 per^jmn The sedimentatio n ratepfthe red c3Is- is 
considerably mcreased dunng the acute stage The unne Unc ag d 
excretion falls before, an d riTes during the attack for 2 or 8_days 

DifferSbal Diagnosis Acute gout musfbe distingmihed from Mute 
rheumatism, suppuration around or in a joint, gonorrheal arthnj is. 



GOUT 


085 


infective arthritis, sy novitis an inflamed bunion, and tuberculous or 
s y^lu l'tiQHhntis The charactenstics of acute gout are~the tjpTcal 
appearances and history, the ^^scnce of tophi m the ears , etc , and a 
blood uric acid content of over 4 mg per l60 53 

Course and Compheations A second attack may ne\er occur, but 
usually it develops within a year, subsequent recurrences are raore.^ 
frequent Complications mclude suppuration a round tophi , cardio-^ 
vascular degeneration and chrome neplmtis are often nirt with 

Prognosis Gout is seldom fatal, unless associated diseases are 
present Death is usually due to cardio vascular or renal lesions 

Treatment. Prophylaetic WTien there is gout in the family, the 
precautions required are the eradication of all septic foci and moderation 
m eating and drinking If the patient recognises the premonitorj 
symptomsof an attack, he should take tab colchicine 1/240 gr (0 25 mg) 

2 tabs two hourly for 4 to C doses^ 

Curaitve During the attack The leg or arm should be supported 
on a pillow, covered with wool and guarded by a cradle Warm 
fomentations of lotio plumbi c opio (B P C ) on Imt, or of Sod bicarb 
1 oz (80 G ), tne opu 1 fl oz (80 ml ) and water to a pint (COO ml ) may 
be apphed The bowels should be opened by a saline aperient At the f 
first symptom colchicmc should be taken m the doses recommended 
abo\ e every 2 houHTvEeh awake It should be continued until the pain 
IS lehcvcd or until diarrhcea occurs In no cose should more than 8 mg 
be gi ven m a cou rse In a subsequent acute attack the patient should 
take *2 tablets of coIcKicine less than tlie dose n hicb produced diarrhcea 
Good results have been obtained hy the intramuscular injection of 
ACTH (Cortrophin ZN) CO to 80 i u followed by a similar dose 24 to 
48llaurs^ate^ if necessary. Predni sone also has a good effect in doses of 
20 mg bid for 8 or 4 days, and then 10 mg b i d daily for 4 to 8 da) s 
CoI^ionTslIouId 6e gii en simultaneous!)' in small doses, 1 tab 2/240 gr 
(0 25 mg ) twice a da y, provuding there is no diartliogarantT continucd 
for a fen days jfter discontinuing the ACTH orprednisong Butarohdin 
(phenylbutazon^is also cflMlui mT^utTIn Hoses of one tab., .100 mg , 
every 6 hours for 4 doses, then every 8 hours for 8 doses, and then twice 
daily until the attack subsides The patient should drmk plenty of 
4 to 8 pints (2 4 to 4 8 btras) in the 24 hours, hot water, hot weak 
tea, orangeade, or barley water, and he may also hav e toast, milk, bread 
and butter, and milk puddmg After the acute symptoms have subsided 
the diet is increased, fish and chicken bemg given Atophan (emeo 
phemim B P } is a dangerous drug, it may cause acute jellosv atroph) 
of the hver and should not be presenbed All infective foci m the mouth 
should subsequently be eradicated 

Chronic Gout Gout is considered to be clironic when an attack 
lasts for sev eral weeks, or when attacks recur at short interv als Usually 
several joints are affected, permanent deformity ensues and the general 
health is impaired The tophi may ulcerate through the skin and 
suppuration occur around them There may be thickening of the ole- 
cranon and prepatellar burs« The urine may contain a trace of albu- 
nun or of glucose Eczema is often present. The tophi usually differ- 
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entiate chronic gout from osteoarthritis, although the two conditions 
may be combined X ray examination of the hands may show 
“ punched out ’’ areas m the distal parts of the phalanges Fibrositis 
IS sometimes a manifestation of chronic gout. 

Treatment Diet. The patient should avoid substances rich in 
purms, such as sweetbreads, liver, kidneys, brains, sardmes, anchovies, 
turkey, pork, veal, beef, duck, goose, partridge, bacon, rabbit, lamb, 
meat soups and extracts, and lentils Purin poor substances are advis 
, able, these mclude white bread, butter, cheese, eggs, rice, tapioca, 
milk, cereals, and green vegetables Fruits, such as peaches, apples, 
pears, grapes, cherries and oranges may be given As the blood uric 
acid rises on a high fat diet, the amount of fat taken should be strictly 
limited Carbohydrates do not appear to be harmful Plenty of iluid, 
such as hot water, should be drunk on rising and retirmg Tea coITee 
and cocoa may be taken in moderation It is better to avoid all alcohol 
A httle “ dry ” wine or whisky may be allowed The bowelTsHould be 
kept open regularly and a sabne aperient taken from time to time 
I The continuous use of uricosunc drop to pf^ent recurrent attacks of 
gdut and to provoke resolution of tophi is now generally recognised 
The choice hes between probenecid. (Benemid), Antunm, and sahcylatcs 
Bcnemid is put up m 0 5 G tablets Treatment is begun with 1 tab 
daily, then 2 tabs daily, andlli^S or 4 tabs daily The mam tena nce 
dose IS 1 to 4 tabs daily, according to the blood unc acid levd''Bencmid 
causes a rapid fall m the blood unc acid level 10 mg /lOO ml to a 
level of 4 mg /lOO mL After the patient has been taking the tablets for a 
few weeks he may develop an attack of gout, the so called *‘ Benemid 
gout ’’ This may be prevented by the sim^taneous administration of 
tab colchicine 1/240 gr (0 25 mg ), 2 tabs daily for 2 weeks 

Anturan is put up in 100 mg tabs , the maintenance dose being about 
2 tabs dailj Sodium sabc^ate 90 gr (6 G ), is given in divided doses, 
daily for 6 months, when the dose can be reduced to three times a week 
Irregular Gout (Suppressed or retrocedent gout ) In some cases an 
acute attack of gout ceases suddenly, as may happen if the affected 
part is put into cold water The patient may become unconscious or 
die Death is probably not due to gout but to associated degeneration 
m other organs, such as the cardio vascular or renal systems It is 
thought that m some cases gout may give nse to acute gastnc or 
mtestmal symptoms, to piacordial pam unrelated to effort, and that 
ocular lesions, such as iritis, conjunctivitis and choroiditis, may, in 
some cases, be due to gout rather than to infection 

Obesity 

{Ltpomaiosu Vnwertdlxs) 

Definition. Excessive generalised-deposition of fat in the body. 
Physiology and Pathology The nature of the regulating mec hanism 
which controls bod y we ightis not known The diet of an average healthy 
maleTiot doing heavy muscular work is composed of about 50 0 G o f 
carbohydrate, 100 G of protein and 100 G of fat, and yields 8 800 
calories In order to mamtain a steady weight the energy output 
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must balance tlus-intake. The energy expended is made up of basal 
metabolism, metabolism due to” muscular '’acljyity, and possibly 
nielabolism resulting from the specific dynamic action of food As a 
diet of 8,300 calories yields more energy than is necessary for physio 
logical requirements, the metabolic processes are presumably rais^ in 
mdi\iduak who do not put on weight or else a considerable amount of 
the food IS excreted unigested There is no evidence to support the 
latter view Obesity may be — 

1 Developmental. This is usually a hereditary condition 

2 Nutritional or oogenous This may be due to over^tmg, oier- 
drinUng, alrolioli^, and lack of exercise In some cases there is water 
retention in tlie tissues, especially in the fatty tissues Giving up 
smoking usually results in a gain in weight, as the patient eats more 
IVony and other psjchological factors may also result in obesity 

8 Sletabolic or endogenous This may result from endocrine 
disturbances, such as hypothyroidism, hypothalamic lesions, hj^per 
adrema associated with Cushing’s syndrome, hyperadreno corticalism 
and deficiency of secretion from the ovaries (os at the climacteric) or 
from the testicles (as in eunuchs) It has been suggested by Kekwidv ei 
al that obese people may be able to turn fat mtn.carbohydrate at a 
higher rate than the non obese 

Clmical Findmgs The weight of the patient is usually several 
stones (1 stone = C 5 kg ) above the normal for the age and height, the 
disposition IS generally calm and cheerful, the only complaint being due 
to the personal appearance and discomfort of the excess of fat, which may 
also cause dyspnoea from cardiac embarrassment Investigation of 
cases of obesity involves first an mquiry mto the history as regards 
heredity, diet and exercise. An estimation should be made of tlic basal 
metabolic rate, sugar tolerance and water elunmation, and special tests 
performed with respect to the ductless glands Unless the obesity is due 
to hypothyroidism, the basal metabolic rate is usually within normal 
Itmib 

Course and ComplicaUoiis The condition is often slowly progressive, 
and comphcations may occur, such as flat feet, arthritis of the knees, 
hypertension, fatty inilltration or degeneration of the heart, diabetes 
mefhtus and chronic bronchitis 

Prognosis. Obesity tends to lower the expectation of life, owing 
to the liability to complications ; furtber, severe illnesses and abdominal 
operations are less well borne 

Treatment. Frophyladic ^Vbere a hereditary tendency exists, a 
regular check should be kept on the weight Any increase should 
at once be coimtercd by a dietetic restriction or increase m exerasc. 
As a man weighing 70 kg will only use up 140 calories on walking 
2 J miles (4 km ) in an hour, jt can be seen that reduction of diet is of 
greater importance tlian an mcreasc of exercise m kcepmg the weight 
within bounds 

Curative It is usually difficult to persuade the patient that the only 
source of his excessive fat is what he puts in his mouth In developed 
cases of exogenous obesity the weight should be gradually reduced by 
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about 2 to 8 pounds (0 9 to 1 4 1.g ) a week The caloric value of the 
patient’s normal diet should first be determined , it will often be found 
to be high, over 4,000 calones Sugar, potatoes, cakes, siieets, butter, 
jam, marmalade, honey, puddings, pastries, ices, sausages, nuts, cheese, 
wines and beer should then be eliminated and bread reduced eight is 
sometimes lost more quickly if the patient is kept in bed for a week or tv. o 
at the beginning of the treatment If this does oat produce sufficient loss 
in weight the patient should be placed on a special diet containing about 
1,000 calories It should contain about 1 G of protein per kg of bod\ 
weight, and not too much fat or severe acidosis is liable to de\ elop The 
following diet of about 1,000 calones, contaimng approximate!) protem 
80 G , fat 38 G , and carbohydrate 77 G may be used About 75 G carbo 
hydrate is necessary daily for brain metabohsm 

Breakfast Grilled fish, 4 oz (120 G ), or grilled fish, 2^ oz (75 G ) 
and egg (1), or bacon, J oz (20 G ) and tomatoes, 3 oz (90 G ), or 
cold ham, 2 oz (60 G ), or bacon, ^ oz (15 G ) and egg (1), or 
eggs (2), boiled or poached. Toast, ^ oz (16 G ), Butter, J oz 
(5 G ), Sugarless marmalade, J oz (15 G ), Milk, fi oz (45 ml ), 
Tea Lunch Boast beef or mutton, hot or cold, 2 oz (60 G ) or grilled 
steak, boiled beef, grilled chop, boded mutton, roast turke> or chicken, 

oz (75 G ), or veal, 8 oz (dO 6 ), or grilled sweetbreads, 8 oz (90 G ) 
with bacon, ^ oz (IS G ), or hver, 8J oz (105 G ), Green \egctables, 
4 oz (120 G ) or salad, 4 oz (120 G ), Stewed fruit, 8 oz (DO G } or fresh 
fruit, 4 oz (120 G ), Toast, i oz (15 G }, Butter, J oz (5 G } Dinner 
Fried fish, 24 oz (75 G )or meats as at lunch, or eggs (2) boiled, poached 
or made into an omelette, Vegetables, fruit, toast and butter as at lunch. 
Toast may be increased to 1 oz (30 G ) if the vegetables are omitted. 
Tea 10 pm Water biscuits (2), Milk, 1 fl oz (SO ml ), Tea, Saccharin 
for sweetening at all meals 

Flmd should be restneted to about 50 fi oz (1 5 htres) in the 24 hours 
Appetite may be reduced by taking dexamphetamine sulphate, 10 mg 
tab or Preludin (phenmetrazine) tab 25 mg half an hour before 
breakfast and lunch In obesity due to hj'pothjToidisra, thjTOideum 
J to 1 gr (30 to 60 mg ) or tab thyroxine sodium B P 0 05 mg tab to 

0 1 mg tab can be gi\en daily and graduallj mcreased 

Mersalyl or chlorothiazide derivatives (see p 244), a salt poor diet 
and restriction of fluid intake to 35 or 40 fl oz (1 or 1 2 hire) m the 
24 hours should be used for excess of weight due to water retention 
Exercise should also be taken, a walk of a mile or more dailj or simple 
exercises such as contractmg the trunk and abdommal muscles 

Localised Lipomatosis 

Localised deposits of fat may occur in the following conditions — 

1 Lipoma, single or multiple These should be remoied if growing 
rapidly owing to the nsk of sarcomatous clianges 2 Localised obesity, 
the fat accumulating oi er the hips or abdomen Vibration and massage 
are useful in these cases Gluteal humpsof fat are met with in Bushmen 
and Hottentots They are analagous to the camel’s hump and become 
flabby during starvation The condition is known as steatopygy 
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SjTnmetrical excess of adipose tissue may form m the neck, constituting 
the “ fat neck ” of Jiadelung 8 Adiposis dolorosa 4 Pseudo hyper 
trophic muscular dystrophy 

Llpodystrophia Progressiva 

A disease of children characterised by progressive wasting of the 
face, neck, arms, thorax and abdomen The cause is not known, 
it has been suggested that it is due to a tropho-neurosis The buttocks 
and legs are usually normal but m women there may be increase of fat 
over the hips, buttocks and legs The wasting is due to loss of fat, the 
tone of the muscles being normal The loss of fat is steadily progressive 
for periods up to 2 or 10 years^The general health is not impaired 

Localised Lipodystrophy 

Loss of subcutaneous fat occurs m some individuals in the arms or 
legs in association with repeated injections of insulin (seep 672) Local 
panatrophy may also occur apart from insuhn injections, with wasting 
of the subcutaneous tissues including muscles It may be seen m the 
arm or leg and the cause is unknoivn 

Ochronosis 

Definition A rare disease characterised by pigmentation of cartilage 
and skin, arthritis and urinary changes 

Etiology Tliere are three groups of cases I Associated with alkap* 
tonuna, an inborn error of metairalism of tyrosine and phenylalanine, 
m which, owng to a complete lack of homogentisic acid oxidase, homo* 
gentisic acid is excreted in the urine 2 Associated with chronic absorp 
tion of carbolic acid, used for dressing wounds, usually ulcers on the 
legs, for prolonged periods, such as 20 or 80 years Carbolunn is usually 
present The steps m the conversion of phenol to ochronotic pigment are 
not known 8 Occurring apart from either of these conditions 

Pathology In ochronosis melanin is deposited as yellow brown 
particles in the cartilage of the ears, nose, eyelids, trachea bronchi and 
m the ligaments and fibrous tissues of the body Chronic osteoarthritis 
may be present in the large joints In alkaptonuria, homogentisic acid 
IS passetf in the urine, owing to incompfcte rnetabofism oftyrosine 

Clinical Findings The patient is usually an adult who seeks 
advice either on account of the pigmentation of the ears or face, or 
because of arthritis A child may be brought to the doctor because 
Ins urmc darkens on standing, or the patient may seek advace because 
he has been rejected for life assurance In the cases due to carboluna 
a history is iisuallj obtained of a wound bang treated with carbohe 
dressings for a prolonged period 

On Examination The cartilaginous parts of the ears appear bluisli, 
and a blue bhek area of pigmentation may be seen in the sclerotics 
The tendons of the hands are pigmented and the skm of the face and 
hands may be jellow brown or brownish black in patches Ostco 
arthritis maj be found in the knees or other joints X ray examination 
ma\ show calcification of the intervertebral discs The unne may 
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contain homogentisic acid, becoming dark on standing, staining the 
clotlies and reducing Benedict’s and Fehling s solutions, or it may give 
the reaction for carboluna 

Differential Diagnosis Alkaptonuria must be differentiated from 
glycosuria by chemical tests Yeast does not ferment homogentisic acid 
Course and Complications Alkaptonuria is a congenital abnormality 
and persists through life 

Prognosis Alkaptonuria does not shorten life 
Treatment Prophylaetic Carbolic acid should not be used for 
dressings for prolonged periods 

CuraUve If the ochronosis is due to carbolic acid, the dressings 
must be discontmued , m alkaptonuria the protein m the diet should 
not exceed 100 G a day 


Haemochromatosls 
{DtabkU Bronzf) 

Definition A disease characterised by pigmentation of the skm, 
fibrosis of the liver and pancreas, and glycosuria 

Etiology Hemochromatosis is probably due to an inborn error of 
iron metabolism Males predommateoier/emales in the picpoTtwa of 
20 to 1 The fundamental abnormality appears to be an increased 
absorption of iron, possibly due to the greater reducing power of the 
intestinal reducmg cells which form more ferrous iron then normal 
The lower incidence in women is probably due to blood losses at 
menstruation and pregTUinc>, which get nd of excessi\e iron m the 
blood Transfusion hiemochromatosis, occurrmg after over 100 trans- 
fusions for aplastic assmia, has been described, and also dietary 
hiemochromatosis m which there is mcreased absorption of iron 

Pathology H«raosidennisdeposiledm excess in nearly all the tissues, 
including the skin Hiemofuscm (iron free) which is related to melanin 
and contains sulphur, is deposited m the heart and mtestuial muscle 
The bver may contam up to 50 G iron This does not result from m 
creased blood destruction, but is probably due to mcreased absorption 
of iron, the “ mucosal block ”, which normally hnuts the absorption of 
iron, not bemg efficacious The bver, pancreas and spleen are cirrhotic 
and the glycosuria is considered to be secondary to chrome mterstitial 
pancreatitis 

Clinical Fmdings The patient is almost invariably an adult over 
the age of 40 who notices dmkenmg of his skm, or else complains of the 
83 nnptoms of diabetes, such as thirst, polyuna and loss of 'iraght, or of 
those due to chronic acidosis, such as headache and neuntis The late 
age of onset is due to the gradual accumulation of iron in the tissues 
On Examtnation The body is somewhat wasted, the skm shows 
excess of pigmentation, especially m the face, oxillie and groins, and 
pigment may be deposited in the mouth, but there is no jaundice The 
pigmentation may be ashy grey, slaty blue due to iron, or bronze due to 
melanin In some eases cutaneous pigmentation is absent The hver i s 
enlaiged, firm and irreg^r, and the spleen may be felt There ts sexual 
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h^T>Qplasm •with loss of pubic and axtUarj hair The urme m about 80% 
of cases contains glucose an^acetone bodies may be pfeent Ha:mo- 
siderm may be found m the unnary deposit A blood sugar tolerance 
test shows the typical diabetic curre when glycosuria is present In 
the ^rly stages there may be no glycosuria and m some cases there is 
no cutaneous pigmentation Hie smun iron level is raised, above the 
normal of 80 to 180 nucrograms per 100 ml 

Differential Diagnosb Other caus^ of pigmentation must be 
excluded, such as Addison’s dis ease The presence of iron m the skin 
and sweat glands is diagnostic of hicmocliromatosis The hepatic en 
largement should be differentiated from cirrhosis due to other causes or 
to carcinoma Needle biopsy •will estabhsh the diagnosis The association 
of pigmentation, enlarg^ liver, glycosuria, and heart failure is very 
6uggesti\ e 

Course and Compllcatians Tbe course is usually slowly progressive 
■<4scites may de\elop Other complications include rupture of ceso 
pliageal varices pulmonary tuberculosis and diabetic coma 

■Prc^nosis This is rather more unfavourable than m the case of 
diabetes zaellitus Death may occur from diabetes, from cardiac 
failure, from curhosts of the liver, or from hepatoma 

Treatment When glycosuna is present the treatment w similar to 
that employed in diabetes metlitus Repeated venesections have been 
suggested such os 500 ml every ■week. These will remove about 350 mg 
iron from the blood, and a corresponding amount passes from tbe tissues 
into the blood Tbe results of venesection as a long term treatment have 
not yet been determined 


Primary Amyloidosis 

The cause of this rare condition is unknown The tusues m which 
amyloid is deposited include the heart, the skeletal and smooth muscles 
the tongue, the arteries and the skin The spleen, liver, kidneys and 
suprarenak are less often involved Tbe tongue is enlarged, papules 
plaques and localised bffimorrhages may be seen m the skin and mucous 
membranes The disease is met with after the age of 40 years, the 
cUmcal picture bemg usually that of congesti\ e heart failure or bilateral 
pleural effusion, ■wiUi, at times pcnphctal neuropathy The latter is 
characterised by lightning pains and muscle weakness Tlie peripheral 
nerves may be thickened There may be difficulty in speech and m 
swallowing Biopsy of the tongue or of a skin lesion may establish the 
diagnosis, but the congo*red test for amyloid is unreliable Death 
usually occurs from heart failure ui about 8 years from the date of 
diagnosis 


The Panconl Syndrome 

In this disease there is a complicated assortment of metabolic errors 
due to a congenital defect in the renal tubules which affects both their 
secretory and re-absorptive functions As a result of a defect m the 
proximal convoluted tubules there is excessive loss m the urine of 
glucose, phospliatc calcium bicarbonate, ammo acids acctoacetic 
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scid, potassium and ammonia The contimioiis hypophosphatemia 
results in rickets in children and m osteomalacia in adults 

Renal tubular acidosis resembles clmically the Fanconi syndrome, 
but it IS less seA ere There is not, however, renal glj cosuna and no loss 
of amino-acids m the urine 

Treatment Sodium bicarbonate should be given by mouth to 
restore the electrolytic balance, and, for the softening of bones, calcium 
and ^ itamm D, as in the treatment of rickets 

Phenylketonuria 

This is an mbom error of metabohsm characterised by inability to 
comert phenylalanine to tyrosine, owing to the absence of the hydro- 
xylase enzyme from the hver The accumulation of phenylalanine m 
the body results in mental deficiency or idiocy Phenylketonuria can 
be diagnosed by detecting phenylpynmc acid in the unne This gi\es 
a green blue colour when a few drops of a 5% solution of feme chlonde 
are added to the unne or placed on the infant’s napLm which is w et with 
unne Alternatively, a " Phemstix ” stnp may be dipped in the unne 
In the presence of phenylpyTuvic acid it turns green Every infant’s 
unne should be tested at the age of 3 weeks and again at 3 months 
Treatment This consists lo giving a low pbenylalanme diet before 
intelligence has senously detenorated An adequate amount of protein 
1 $ obtened by the use of a casern hydrolysate of low phenylalanine 
content to which other amino acids are added For jofants Minafen 
should be used This supphes 550 calones m 100 G from the casern, 
ammo acids, carbohydrate and fat Supplementary \'itamins A, D and 
C should be given Mixed feedmg can be commenced between 4 and 5 
months of age For older children Cymogran should be used Details 
of the diets are gi% en m *‘ Diets for Sick Children ” (Hospital for Sick 
Children, Great Ormond Street, London) 

" Maple Syrup Urue Disease ” 

This disease resembles chnically pheny Iketonuna, and there is se^ ere 
mental deficiency The metabolic defect is failure to metabolise \ alme, 
leueme and isoleucme, possibly owing lo the absence of an enzyme and 
the corresponding a keto aci^ are excreted m the unne which smells 
like maple syrup 

Weber Christian Disease 

{Relapsing FehnU Non Suppurative Nodular Panmcultiis) 

This disease is charactensed bv recurrent attacks of Ie\ er with the 
development of subcutaneous nodules up to 12 cm m diameter The 
nodules are localised to the trunk and extremities, especially the thighs 
There is a tendency for subcutaneous atrophy to occur at the site of the 
mvoluted nodules The internal organs may also be affected, with fatty 
changes in the h% er or pancreas The fat in the abdomen may be mfil 
trated with plasma cells, lymphoiytes and phagocytes. In some cases 
the skin over the imderlying lesion becomes blue forming a bulla, this 
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may rupture and discharge a yellow brown stenle fluid rich in fat cells 
The muscles may be involved causing severe weakness There may also 
be muscle and joint pains The cause is unknown It may be a distur- 
bance of lipid raetabohsm It has been suggested that it is due to sensiti- 
sation to iodide, bromide, sulphonamide or penicilhn, or that it is a 
bacterial allergy 

Treatment In some cases a favourable response has been obtained 
with corticosteroids 
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THE THYROID GLAND 

Introductory, The follicles (vesicles or olveoh) of the thjTojd gland 
contain colloid secreted by the lining cuboidal epithelium Tlic thj roid 
hormone, thyroxme, is present in the colloid, which is rich in iodine 
Thyroxine has been obtained from the gland and also synthesised One 
milligram of thyroxine is said to raise the B H IL of man by 3% One 
gram tab of dry thyroid {thjToideum B P ) is equivalent to 0 1 mg tab 
thjToxme sodium Tablets of thyroidcum B P may varj in their potency 
when prepared and are apt to become tmrebable, espcciallj if kept in a 
warm, moist atmosphere, or when exposed to light Tablets of thjToxme 
sodium are probably umformly potent when made, but, on storing 
may also lose their potency, and so should have an expiry date A 
daily intake of 0 IG mg of iodine is sufficient to roamtnm the th)Toid 
function It is believed that thyroxine is formed from tjTOsme combined 
with iodine Iodine is liberated from iodides m the presence of 
peroxidase, manganese and oxygen lodme combines with t^TOsme 
m the presence of a cj'tochrome enzyme to form fust mono lodotjTosinc 
and then di lodotyrosine Di lodotjTosine, b> tabng up two atoms of 
iodine, IS concerted m the presence of a cytochrome enzyme into 
thyroxine This is stored in the thyroid os thjToglobulm Thyro 
globulin IS acted on bj a proteolytic en^-me and thjTOXine is liberated. 
A substance which is about five times as active as thjToxinc is also 
present m the circulation It is tn lodo-lhjTomnc, and it ditfers from 
thyroxine m contaming three, instead of four lodme atoms in its 
molecule lodme exerts its antithjTOid cITcct partly bj inactuating 
the protcoljtic enzyme, and partly by innctnatmg the thyrotropic 
hormone of the anterior pituitary Thiourea exerts its antithyroid 
effect by preventing the libcralion of iodine from iodides and by 
interfering with the peroxidase system Potassium percliloratc inter 
feres with the iodide trapping mechanism of the thyroid The thyroid 
secretion is regulated by the thyrotropic hormone secreted by the antcr 
lor lobe of the pituitary This hormone stimulates the thyroid to form 
thyroxine, but thyroxine inhibits the pituitary production of the 
thyrotropic hormone There is thus a balance between the activities 
of the pituitary and the thyroid The thyrotropic hormone, in addition, 
causes increased vosculanty and hyperplasia of the tliyroid, and in some 
eases exophthalmos 


Simple Goitre 

{Endemic and Sporadic Godre Diffuse Parenchipnalous Goitre or 
CoUotd Goitre Modular Goitre xctlh Localised or Multiple Adenoinaln) 
Definition. General or local enlargement of the thyroid gland. 
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wittiout marked disturb a nce of thyroid function The enlargement is 
neither liue to inflamraation nor to malignant disease 

Etiology Goitre is produced by the thyrotropic hormone of the 
pituitary In endemic localities, where iodine is deficient in the nater, 
babies are born with a goitre, due to a diffuse hj'perplasia of the gland 
lodinated protem inhibits the production of the thyrotropic hormone, 
so that if sufiicient iodine is arailab^e the goitre ts converted into a 
simple or colloid goitre Certain substances are goitrogenic, thus 
rabbits fed on cabbage develop goitres Other goitrogenic substances 
include foods of the Brassica family, soya beans, also thiourea and its 
derivatives, sulphonamidcs and thiocyanates An epidemic of goitre 
occurred in Tasmania due to drmking milk from cows fed on a Brassica, 
marrow stemmed kale There are two main theories as to the etiology of 
colloid goitre 1 Deficiency of iodine m the diet or the drinking water 
2 Impurity of the water due to organisms or suspended calcareous 
matter Possibly in goitrous water tliere is something which prevents 
the utilisation of iodine, as endemic goitre has been eradicated in some 
districts by giving pure water free from all lodme or by adding lodme to 
the water Predispostng causes 1 Ixicabty Dcrby’slurc and the 
Thames Valley in England, the Swiss Alps, Pyrenees, Maritime Alps, 
Himalayas, Rocky Mountains, etc Ait borne iodine is present w ithm 
three miles of the sea coast 2 Age Children and young adults 
8 Sex Chiefly females and often associated with puberty , pregnancy 
and lactation 

Pathology Cclloid Goitre The gland is uniformly enlarged. The 
vesicles are distended with colloid and lined with atroplucd eptUiebum 
The lodmc content is increased 

Parencfiymatous Goitre Tlic gland is uniformly enlarged The 
vesicles contam less colloid than normal, and the epithelium tends to 
be columnar shaped The lodme is diminished 

Nodular Goitre Localised or diffuse adenomata may occur The 
adenoma may develop from a foetid rest The gland may be smaller 
than normal, with increased fibrous tissue The adenoma may be solid 
or cystic, and htemorrhages may be present m the gland Pressure of 
the gland may flatten the trachea from side to side, producing a scabbard 
effect 

Clinical Findings The patient is usually o young adult, irlio notices 
a swelling m the neck There may be aching, a feeling of fulness or some 
dyspnoea There is rarely dy'^hogia, but cough is not imcommon 

On Examination With a colloid or parenchymatous goitre a diffuse 
swelhng of the thyroid gland is found which mo\ es wnth deglutition 
It IS not hard, but may become firm and irregular in long standing cases, 
owing to fibrosis In nodular goitre smgle or multiple localised swellings 
arc found which are not very hard, and may be firm if enclosed in a 
fibrous capsule A cystic adenoma feels more round and tense In 
some cases the enlargement is mainly retrosternal, and can then be 
diagnosed by X rays, but the pressure signs may be obvious, such 
as enlargement of the cenneal veins, stndor, hoarseness (pressure on 
the recurrent laryngeal nerve) and a small pupil (pressure on tlie 
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cenical sympathetic) In about 60% of cases of colloid goitre there is 
evidence either of hyper- or hj’pothjroidism In the former there mav 
be tach\cardia ner\ousness, an increased basal metabolic rate and 
diminished sugar tolerance In the letter there is a tendencj to obesity, 
sluggishness bradycardia, lowered basal metabolic rate and increns^ 
sugar tolerance 

Ddlerential Diagnosis There is usually little dilTiculty in recognising 
that the swelling is due to the thyroid gland A diffuse swelling must be 
differentiated from that associated with Gras cs’ disease, and a localised 
adenoma is distinguished from a tone adenoma by the absence of 
severe symptoms of hyperthyroidism, and from a malignant tumour or 
Rtcdcl 8 chronic thyToiditis by the absence of marked hardness 

Course and Complications A simple goitre occurring at ptiberly or 
m connection with pregnancy often disappears in s few months If 
definitely associated with a locality, the goitre usuallv persists through 
out the patient’s residence there, and, if fibrosis has occurred, it is 
usually permanent An adenoma may undergo toxic changes, a 
haemorrhage may occur into it, or it may become malignant 

Prognosis This is favourable, and life is not usually shortened 
Treatment PrctphylaeUe On the supposition that llic cause is 
iodine deficiency, iodine may be added to drinking water m goitrous 
districts in the proportion of 1 Ib sod lod to 50 000 gallons water 
(1kg sod lod to 480 000 litres water) and iodised tabic salt used (1 part 
pot lod to 5,000 parts salt), or a course of sodium iodide can be given 
to school children in the spring and autumn 3 gr (0 2 G ) daily for 
10 days This latter methed has proved successful m America Over 
dosage must be av oided owing to the danger of inducing thyTotoxicosis 
A pure supply of drmking water or the use of boiled water in goitrous 
districts in India has also produced good results 

Curaiiie Small doses of iodine arc beneficial nlthough not always 
curative If feasible, the basal metabolic rate should be determined 
and iodine given to those patients whose metabolism is subnormal or 
normal Tlius sodium iodide 1 gr (CO mg ) may be giv cn t d s , or liq 
lodi simplex 4 to 10 drops t.d s in milk, or Lugol s iodine solution (liq 
lodi aquosus B P Add ) 0 drops Ud s in milk An operation is required 
to rrxoovc an adcporoa rausimg pressure y.*m.nloms It may also be 
performed in cases of disfigurement or to forestall the possibility of 
malignant changes An adenoma should not be treated with iodine as 
it may become toxic 


Hyperthyroidism 

{Thyrotoxicosis ExophihaJmte Goitre Graces' Disease Parry $ 
Disease Jiasedovo's Disease FlajanVt Disease) 

Definition A disease charactenved by ovcractivity of the thyroid 
gland with sympathetic disturbances throughout the body 

Etiology Tlic cause is not known Graves* dis ease is liable to 
follow infections, such as influenxa, dipl^eria , sinusiU sT't^Illit^, 
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etc It may be associated with a neirous fihoek, b ut it was not common 
amongst soldiers in the 1914-18or 1939-45 wars It ma) be d uetoover 
activity of the suprarenals and sympathetic stimulatio n, but there is no 
proof of this Experimentally, stimulation of the thyroid in the cat by 
joining the central end of the cut phrenic nerv c to the peripheral end of 
the dinded sjunpathetic results in tachycardia, exophthalmos and in- 
creased metaboUc rate It is not known whether the primary lesion is in 
the thyroid gland or elsewhere m the body All the clinical features of 
thyrotoxicosis, except exophtlialmos, can be produced by the admini- 
stration of thyroid or thyroxine Predttposing causes 1 Age 15 to 40 
Graves* disease has been seen in a newborn infant 2 Sex More 
common in femal es 8 Absence of any previous goitre 4 Ijocality 
Districts free from endemic goitre 6 Heredity A thjrotoxic diathesis 
ma} be transmitted 

Pathology. The thyroid gland is enlarged and vascular, with 
in crease d fibrqu^issue There is an incre ase in the alveolar epithelium 
which may project in columnar celled ridges nearly filling the lumen of 
the ^eslcles The colloid is diminished and the iodine content of the 
gland low Hyperplastic lymph nodes are constantly present in the 
gland Adenomata or cysts may be present, Rienhoff has shown that 
after iodine treatment the vesicles contain more colloid, the lining 
epithelium becomes fiat and the hyperplastic gland re%erts to the 
resting colloid state. The thymus is often enlarged, and the cervical 
lymph nodes are enlarged The cause of the ocular prominence. is 
uncertain It may be due to re tro-orSita! jascular dilatation, to lympho 
cjtic, infi ltration , cedema. or fibrosis of thej>cular muscley. or to the 
action of the pituitary tbjTotropic principle There is no e\ndenee that 
It is due to excess of retro orbital fat, to stimulation of Muller’s muscle, 
which IS a vestigial structure m mao, or to sympathetic stimulation 
The pupil IS not dilated m Graves* disease and exophthalmos may occur 
when the cervical sympathetic is paralysed due to long stondmg 
syringomyelia 

Clinical Findings The patient sometimes gn^es a histo ry ofji sliock 
or intense worr y such as receiving his income tax assessment, 
which 13 follo'ned by symptoms of ncr\ousness, irritability and 
a’lsttrrfieci si’eep Ttte onset may he qenfe sudden, the patrenf 
noticing tliat one or both of the eyes is prominent or toat the neck 
suddenly swells Other sjTuptoms Includrioss of weig ht, Jassitude, 
nervousness, palpitations, shortness of breath, moisture of the skm, 
espccially~6irth'e'palms of THeliands, swelling of the ankles, and hair 
falhng out Tlie patient usually feels worse m hot weatlier, the bowels 
ma^bTfeiaxetl and attacks of vomiting occur Acute nbdominalpmn 
may simulate that produced by appendicitis In some cases there are 
s^ptc>im~of diabelH" in^p idus. presumaCTy due to pituitary distur- 
banee In the early stages there maybe menorrhagia which is followe d 
later by amenorriioea 

~'''^nExaminaiion Tlie patient is usually rather Uiin and has a 
characteristic startled appearance owing to prominence of the eyes. 
The skin is mois t and may be flashed , especially on the face and over 



TEE DUCTLESS GLANDS 


y 


the neck and manubntun sterni There may be pi gmentation, especially 
on the feM, anns_ a nd t runk, Tnth leucodermic patches Carotid 
pulsation is seen in the neck. The typical signs of Graves’ disease are 
1 Enlargement of the thyroid gla^ The gland is moderately soft 
and uni^rmlj enlarged, andjf the patient raisw up the head while 
lying'^own the swelhng largely disappears Irregularities may be 
caused by a cyst or adenoma s ysto lic murmur is heard over the 
lateral lobes of the gland Tachycardia The pulse rate is usually 
over 120 when the patient is at rest. \*»TVemors Fme tremors of the 
hngers are seen when the hands are held out Eye signs These 
include exophthalmos, the prommeoce of the eyes being generally 
bilateral, rarely unilateral Exophthalmos is present m about 95% of 
cases Comeal ulceration may occur Von Graefe'a sign When 
the patient looks down, there is lagging of the upper hd SteWica^s 
sign Blmking is mfrcquent Moebtus' tign Lack of c o nve rgence of 
the eyes wli«iThe palTent looks at an object which is brought near to 
him Joffroys t^gn When the patient looks up, the forehead is not 
wrinkled Datrymple's txgn Wideness of the palpebral fissure, due to 
retraction of the upper lid The Merseburg triad of signs described by 
Basedow in a patient living m Merseburg consists of goitre, exoph 
tbalmos and tachycardia \The heart The impulse is forcible and the 
apex may be displaced a little out ward s and do wnwards There may 
be irregularity due to premature systoles or atnal fibrillation with 
or without congestue heart failure Blood pressure This is raised in 
about 10% of cases When raised there is an increase of the pulse 
pressure o\er the normal average of 40 eg systolic 189 and diastolic 
100 I^eahsed of pre-tibial myxedem a {muxeedema eiTCumscnptum 
thyrotoxicum) aremet ^th in some cases Sir^r patches may occur on 
the back of the leg There is mucoid degeneration of the connective tissue 
The fingers or toes may be clu bbed The electrocardiogram This is 
normal m over 30% of cases, and Oat-or-i nvert^ T waves a re tlie com 
monest abnormahty The blood Lymphocytosis has been described but 
IS not characteristic The sedimentation rate of the red cells is occasion 


ally raised The'^gar tolerance is o ften diminished although the resting 
^ blood sugar ma^ be normal Th^ ^lood cholestero l isjusually Jaw 
y below 140 mg per 100 ml (normal, 140 to 280 mg per 100 ml } 

/ The a^ erage amoimt ofy^plasraa protem bound iodine in the meta 
bolically normal adult is C 0 nucrograras per JI00_ml In thyro 
To'^cosls' the lalues vary between 8 and 85 -nucrograras per 100 ml 
The percentage uptake of radioiodme, after giving by mouth a tracer 
dose of 80 to 50 microcunes of I“‘, is increased m thyrotoxicosis The 


percentage amount m the thyroid gland is estimated by a Geiger Muller 
counter at 24 hours Normally the gland retains 80 to 40% in hyper 
thyToidism between 40 to 00% is present m the'glai^, and m hypo 
thvroidism the figure is between + — 10% There is some overlap 

m these figures for at times m thyrotoxicosis less than 80% is retained 
at 24 hours.yThe urme There i^y be glywuna afte r a carb ohy drate 
rich meal but often the renal thr»fioId is raised so that no glycosuria 


occurs when the blood sugar reaches the normal leak point of 180 mg per 
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100 ml Creatmuria is often found on a creatine free diet Jlarked 
polyuria re sembling that of diabetes insipidus, is noted in some cases 
^De cal^ifi cation br~Bone s is~ver^cbnsta ntly met with, and calcium 
balance 'expSimen'ti'”ihow an Siareased loss both of calcium and 
phosphorus in thyrotoxicosis -Jffie basa l metaboli c rat e is increased to 
a varying degree, usually between -J- 20% and + 60% 

Di^erential Diagnosis A typic^ case presents no dilBculty In an 
early case there may be unilateral exophthalmos, when Groves’ disease 
has to be differentiated from other causes such asa^trp^prbitoUumout, 
transverse smus thrombos is, or a geneml disease such os ddoromo or 
xanthomatosis Hereadeterminationof the B M R orradioiodme uptake 
IS a valuable aid to the clinical findmgs The normal BJSI R. range is 
between — ISond +15 (Robertson Reid) If thereisdoubtwhetherthyro 
toxicosis is present the B^IJl should be repeated after two weeks iodine 
treatment In a cose of thyrotoxicosis tlie B M R, will fall with the iodine 
Exophthalmic ophthalmoplegia is thought to be due to the action of the 
pituitary th3rrotropic hormone It is an example of a localised myo 
pathy associated with thyrotoxicosis past or present Individual 
movements of the eye, especially elevation, are affected rotlier than 
individual muscles It may follow thyroidectomy (malignant exoph 
thalmos) and then be associated with myxeedemo, or the ophthalmo 
plegia may antedate the se\ ere exophthalmos Early pulmonary tuber 
culosis may cause difTiculty owing to the similarity m both diseases of 
such symptoms as loss of weight, tachycardia, weakness and rcHcx cough 
Loss of weight, frequency of mictuntion and glycosuria may suggest 
diabetes m^itus A toxic adenoma must also be dilTerentiatcd, and 
milder forms of simple hyperthyroidism 

Course and Complications TJic course is usually prolonged with 
definite remissions and exacerbations of tbe toxic symptoms, for periods 
up to 10 or 20 years Ggstro-m testinol cri ses withjevcre vomiting and 
diarrhoea raay_occur, oF'lhjToid crises in which the jiulse suddenly 
becomes extrimely rapid with great exhaustion or delirium 
Fulminating cases with a rapidly progressive course fever and mama 
arc described Complications include myocardial degeneration, heart 
failure, exophthalmic ophthalmoplegia, ulceration of the eje, myx 
oedema and diabetes mellitus In some cases there is acute thyrotoxic 
myopathy, characterised by profound muscular weakness, which res 
ponds to iodine treatment. Chronic Uiynotoxic myopathy is character 
ised by extreme muscular weakness and is cured by treatment of the 
thyrotoxicosis Thyrotoxic pcnodic paralysis is a condition in which 
thyrotoxicosis is associated with familial periodic paralysis In some 
cases thyroidectomy has cured the attocks Rarely myasthenia gravis 
and thyrotoxicosis co-cxist. 

Prognosis The disease is senous, but the prognosis has improved 
with the use of antithyroid drugs 

Treatment Tlnouraal Since the introduction of thiouracil and 
other antithyroid drugs it has become more difficult to decide between 
medical and surgical treatment in cases of thyrotoxicosis Tlie mortal 
ity rate of cases treated medically or surgically is much the same. 
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providing the operation is performed by a highly skilled thjTOid surgeon, 
about J to 1% for the surgeons, end or less for the physiaans 
Operation may be foDovted by myxosdetna, requiring permanent thy 
roid substitution therapy Other complications such as tetany , recurrent 
laryngeal palsy and exophthalmic ophthalmoplegia are not unknown 
Agamst thiouracil treatment may ^ urged the habihty to agranulo 
cytosis, which occurs m approximately 2% of casS^nd"^hich may 
develop suddenly at any moment during trratment Thiouracil and its 
derivatives are now seldom used, being replaced by Nco-llercazole and 
potassium perchlorate 

Carlnmazole {Neo Mereaz oti) is put up m 5 mg table ts The dose is, 
for mild cases 1 tab 3 oi ^4 times a day , for average cases 2 tabs 3 times 
a day, and for severe cases 4 tabs 3 tunes a day When the B M R. has 
fallen to normal the dose is 5 t<^^mg daily, the doieTieing gradually 
reduced to 7crcrby“the end of a year Side-elTects includ e skin r ashes, 
nausea a nd agranulo cytosis 

^ ' Potassi um perchlorate {Peroidin) is put up m 200 mg tablets The 
av erage initial do se isXbOO m g daily m 4 divided d^es ThTdose should 
be reduced^ to 250 mg bi d wh en the patient is eutb yTOid, as judged 
by the plasma protein bound iodine and B M R. This is usually in about 
8 weeks The treatment is continued for a year Mixtures containing 
iodide must not be given simultaneously Toxic symptoms are not 
common, they include nausea, a macul o papular rash and rarely agran u 
locytPsiS-antLapla stic anamia 

Thyroidectomy This has been made comparatively safe since the 
mtroduction by Plummer of the prchminary iodine treatment Iodine 
IS admini stered. ID. the form .of Lu gol s _soIation (Uq lodi aquosus B P 
Add) Onedropof Lug ol 8 solution = 6mp iodine Ten drops are given 
tid inl^oz {30 ml 1 of mil k. The i odine usuallycauses a reduction of 
ttipj iilse rate, diminution of nervous symptoms and a fall liLt he BJil R 
Neo ^lercazole, giv en as recommended above to reduce the toxicity 
of the goitre, combined with iodine for 5 days before the operation, is 
preferred by some surgeons and is especially valuable m severe cases of 
Graves’ disease, which do not respond to iodine therapy alone 

Potassium perchlorate may be used to prepare patients with small 
noa’iuar goitres ibr operation, dot iwAne orost- not dnr gtven the 

operation Partial thyroidectomy is indicated irhen the goitre is very 
large or causmg pressure symptoms, for a retrosternal goitre, or for a 
markedly nodular goitre It is also advisable when a relapse has occurred 
after an adequate course of treatment with an antithynoid drug in 
patients under the age of 45 or when antithyToid drugs have been 
abandoned owmg to sensitivity reactions Men usually respond less 
well to antithynxiid drugs than do women 

Should a thyTotoxic cnsia occur after the operation, intravenous 
iodine should be administered m the form of Lugol s solution 10 m 
(0 6 ml ) m 20 ml of normal saline containing 10% of dextrose This 
should be injected intravenously every 3 hours until the pulse rate falls 
In the average case, which has been successfully operated on, work should 
not be resumed for at least 2 months 
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Radiotodine This treatment is becoming more popular, but facilities 
for Its administration are not always available It is wise not to gi\ e it to 
patients under the age of 40 jears A t racer dose of 80 to 50 microcu nes 
of j iai jg given by m out h and the perce nfage_uptak e m 24 h^rs is 
determ i ned From this figure and the estimated weight of the thyroid 
the therapeutic dose is calculated This is usually ab out 8 mi U icuncs 
by rnouth If the t bvroty ncosis is n ot cured m 8 months the dose can 
be repeated Special precautions have to be taLen when radio'icti\e 
substances are admirustered There is no danger of producing sterility 
Wiether or not carcinoma of the thyroid or Icukicmia may de\elop 
after an inter\ al of many years is not yet knoivn 

In some cases of severe Graves disease maniacal symptoms occur 
For these hyosem hjdrobrom 1/200 gr (0 8 mg) should be injected 
subcutaneously and Lugo! s solution given in doses up to 100 drops in 
the 24 hours Intravenous iodine injections as detailed abo\ e for the 
treatment of a thyrotoxic cnsis should be administered if the patient is 
vomiting If the \omiting is severe rectal salines should also be given 
preferably by the contmuous dnp method, using 5% dextrose m normal 
saline 

X ray treatment to the thyroid gland is rarely of value and m sev ere 
cases sudden death ma) occur 

Masked Hyperthyroidism 

There are some cases of cardio vascular disturbance due to hyper 
thyroidism, in which no enlargement of the thyroid gland can be de- 
tected, and in which there are no obvious eye signs The patients are 
usually over 40 The positive features suggesting the diagnosis are 
Palpitations, atrial fibnUabon, either paroxysmal or continuous, cspeci 
ally if resistant to digitalis or quinidine ti^tmcnt, cutaneous vasodi 
latation, loss of weight, sweating, pigmentation, a tendency to diarrhoea 
and nervousness and a slight degree of staring of the eyes The diagnosis 
is confirmed by finding a raised B M R or by the radioiodmc uptahe In 
some cases the B M R is only slightly raised, or is tliouglit to be normal 
but after 14 da>s’ iodine treatment it falls, showing that it was above 
Che paCrent s' namiaf readmg ' 

Treatment This is as for Graves’ disease 

Toxic Nodular Goitre 

(Secondary Graves' Disease Secondary Thyrotosncosis) 

Definition A disease characterised by the presence of one or more 
adenomata in the thvroid gland later ftrflowed by thj rotoxic sjmptoms 

Etiology The proliferation of the adenoma may be due to dcficicncj 
of lotline 

Pathology Proliferation of the lining epithelium of the adenoma 
does not usually occur The follicles contain colloid, or the adenoma 
may he filled with spheroidal cells conforming to the fcctal type 

Clinical Findings The patient is usually an adult over the age of 
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85 T7ho has had a goitre for some years Symptoms of hyperthjTOidism 
then appear insidiously 

On Examinatton The noteworthy features are the presence of an 
adenoma in the thjToid, the absence of exophthalmos and acute nerve 
crises, and the liability to atnsd fibrillation The other signs are as 
for Graves’ disease but the eve signs are not present It should be 
noted that the supporters of the view that primary and secondary 
thyrotoxicosis are one and the same disease state that exophthalmos is 
rare in toxic adenoma owing to the later age mcidence of the onset 
Differential Diagnosis There is sometimes difficulty in distm 
guishmg secondary from primary Graves* disease If the adenoma is 
small or retrosternal it may not be palpable, and a clear-cut history 
of goitre antedating by several years the thyrotoxic symptoms will not 
be obtamed 

Course and Complications The course is typically progressive with 
out remissions ilyocardial degeneration is common in untreated cases 
Prognosis This depends upon the treatment If recognised early 
and treated adequately there is good hope of pomanent recovery 
Treatment This is as for Graves* disease but an operation is 
indicated in the majority of cases especially when the gland is producing 
pressure effects and also owing to the possibility of m^gnancy 

Hypothyroidism 

Crehnlsm 

(Pnmary or Congential Et/pot}tyrotdim) 

Definition A disease resulting from congenital deficiency of 
thyroid secretion. 

Etiology The cause is unknown Crelmism may be associated with 
deficiency of lodme in the diet of the mother during pregnancy It 
IS more common m goitrous districts {endemic cretinism) the parents 
bemg goitrous, but it also occurs sporadically, especially in England 
when the parents rarely have a goitre The sex incidence is about equil 
Pathology The thyroid gland may be absent (athyreosis) or small 
and undeveloped and show atrophy of the vesicular epitheimm with 
overgrowth of the connective tissue Adenomata, contaimng httle 
colloid may be present m the gland of endemic cretins 

Clinical Findings The cretin does not develop normally from 
birth The features which attract attention are delay m growth, 
mtelhgence and movement. The teeth may erupt lat^ and constipation 
IS often troublesome 

On Ezamxnaiion A typical cretin presents a somewhat bloated 
appearance with lack of expression The hair is scanty, dry and brittle, 
the mdividual hairs appearing to be set too widely apart There may 
be a coarse down on the trunk, the forehead is low the skin thick and 
drv, the nose flat, the tongue mav be large, and the hands are podgy 
Pai of fat may be felt above the claviides The abdomen is prominent, 
and an umbihcal hernia may be present. The thyroid gland may be 
difficult to feel or may be enlarg^ The intelligence is of a very low 
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grade the child being practically an idiot, but quiet and easily managed 
Ihe pulse IS sloi7, the temperature subnormal and the basal metabolic 
rate low (such as — 40%) Xray examination may repeal delay in 
ossification of the bones, but there is no overgrmvth of the epiphyseal 
cartilage 

Differential Diagnosis In infancy the condition must be diagnosed 
from Mongolism, congenital or acquired mental deficiency, such as 
follows encephalitis Icthargica or other varieties of dnarfism In 
^longohsm the appearances are characteristic With congenital mental 
deficiency the baby may appear normal, but difficulty may be noticed 
in swallowing solid food or in sitting up or there may be a squint In 
dementia following encephalitis lethargica the child is often excitable 
resemhbng an animal 

Course and Complications The course depends upon efficient 
treatment and the date of its commencement An untreated cretin 
becomes an unintelligent dwarf who is often a deaf mute and lacks 
sexual power If not treated for some years, but little improvement 
can be expected, especially as rega^s mentality CompUcations are 
usually due to intercurrent disease 

Prognosis This is good if the condition is recognised and treated 
early, but thyroid extract will probably be needed during the whole 
of life and the mentality is usually, but not mvanably, subnormal The 
response to thyroid treatment is not so good id endemic cases 

Treatment ProphylccUe In goitrous districts expectant mothers 
should be given sod lod 1 gr (€0 mg ) t d s 

Curaiiie The initial dose of thyroid for a cretin should always be 
small, such as thyroideum i gr (16 mg ) or 0 025 mg thyroxine sodium 
increasing to 1 or 2 gr (GO to 120 mg ) or 0 1 or 0 2 mg thyroxine sodium 
t d s , according to the age of the child and the re^onse obtained 
Sufferers from thyroid deficiency are much more susceptible to thyroid 
extract than are normal individuals Thyroid treatment should be dis 
continued temporarily during any intercurrent infection The cluld 
should be weighed every week An operation may be required to remove 
an adenoma causmg pressure 

Toxic sjTnptoms due to overdosage include tadliycardia, sweating, 
vomitmg, diarrhoea, restlessness and loss of weight. Should these 
appear, the thyroid must be stopped, and, when the symptoms have 
passed off the treatment should be started again with a smaller dose 


Myzmdema 

{Secondary or ^cqtnred Hypolhyrotdtfm) 

Definition. A disease due to acquired deficiency of thyroid secretion 
Etiology The cause is unknown, except m cases resulting from 
too extensive removal of the gland (cachexia strumipnva) tliose due 
to hypopituitarism, or occurring as a sequel of Hoshunoto's disease 
Resorcinol ointment, applied to varicose ulcers of the legs may act as on 
antithyroid agent and cause myxeedema A similar effect may be 
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produced by other antithyroid substances, such as thiouracil and 
radioiodme Predisposing causes 1 Age Usually between 80 and GO 
2 Sex More common m women 3 Heredity Myxoedema may run 
in families 

Pathology. The thyroid gland is small The vesicles are few in 
number and fibrous tissue is present In some instances there is a 
colloid goitre The skin shows an increase of subcutaneous connectiv e 
or fatty tissue, but there is no oedema, and mucin is not present 

Climcal Fmdings The patient is usually an adult over the age of 40, 
who notices the gradual onset of such symptoms as lack of energ y ,✓* 
torpor, increase in weight . deafness .*- ^pra clavicular swellin g, loss of 
Imr.jir^ess^f the sensibj hty to cold, and coiist ipatt^ There 
may also be pains m the muscle s_o f the arms 

stiffness and swelling of the fingers, and a painful swelling may occur 
in a large joint such as the knee The patient feels better m hot weather 
A few cases with an acute onset have been recorded 

On Examination The face is s omenhat round and exp res sionle ss, 
the skin has a yellowish tinge, but is red over the malar bones The 
eyelids may be^ wollen a nd so sem i j?lose<L T^JRs_t^y be swolle n and 
the v oice low pitc he d or.h oarse The hair is gry and r atheE.5Conty, and 
the outerjatts of.thceyebrows are.defia«pt The t ongue may be e n- 
larged and speec h' ^d cere b ration slow The electrocardiogram may 
show low voltage curves with flat or inverted T waves The thyroid 
gland IS usually small, the skin is ’dry, the bands are ra ther chunsii_and 
although the arms and legs appear swollen, the re is do pitting on pre s 
sur e Supra jclan cular p adsjif thickeiied_s ubcutaneous tissue ar e cliarne 
terista^ The h<»nrt r pay bg d ilated and the_n^rtem s tluekeT ^n^ut the 
blood press ure is i^usuillylow^and may b^ugh Tlie pu^isslow , the 
temperature ^ubnoimal, the basal m^ta bmie ratals reduced to ^out 
—^0^, and the sugar to leran ce increa sed The blood cho jesl^l. is 
'■raised and varies inversely with the B M H The 'pl asm a protein bound 
iodine is low, and the radioiodme uptake is also low (see p 096) A 
macrocytic or microcytic aniemia may occur The urine may contain a 
trace of albumm Menstruation may be irregular if the disease occurs 
before the climacteric 

IVvzjgrita* Tbit ‘zK wv'at ‘2l5^ 

characteristic Obesity due to other causes must be excluded The 
patient’s relatives may think she is suffering from “ nerves”, or that slie 
IS a malade tmaginatre The absence of true cedema differentiates the 
swelling of the legs from that caused by cardiac or renal disease Swel l- 
ing of the large joints may suggest osteo arthri tis due to other causes 
ai^ swe lling of the hands hl is brerPmistaken for rheumatoid arthrit is 
Some cases have been Tnistakeirfof”^wntia\ hypertension and others 
for a cerebellar lesion owing to unsteadiness, tremors, nystagmus 
slumng of speech, etc Paralytic ileus has been described in severe 
hypothyroidism m adults The forme fruste of essential xanthomatosis 
must be distinguished from myxoedema In the former the B M R is 
low, the blood cholesterol raised and the patient complains of being 
easily fatigued The skin is smooth and tlie hair is fine, and the patient 
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js mentaUy and pliysically dert IVeatment consists m restricting the 
cholesterol m diet. 

Course and Complications The condition is usually slowly 
progressn e, but arrest may occur at any stage apart from treatment 
There may be marked mental detenoration, even the so called 
“ m^xcedematous madness ’* Complications are due to intercurrent 
infections Death from hypothermic coma has been described, the 
condition not responding to thyroid treatment 

Prognosis There is usually marked impro\ ement with treatment 
Treatment. Thyroideum should be ^iven, beginning wth } gr 
(15 mg) and jn’Seasm^ ^adually to 1 ^ (60 mg) or more tds 
until the condition is relies ed, \^ieri the minimal dose required to mam 
tain the impro\ ement must be worked out Alternatively, tab thyrox 
me sodiu m may begi\_OT m dosesof 0 05mg 1 1 d , increased to 01 mg 
or morejt i d Care must~be taken to give small doses or palpitations, 
angina or cardiac failure may ensue The return of the blood cholesterol 
to normal usually indicates that a sufficiency of thyroid is being given 
although the B31 R may still be below normal The urinary output is 
usually increased by the thyroid treatment Constipation should be 
treated by attention to the diet, and the use of la.xatives if necessary 

Masked Hypothyroidism in Adults 
In masked hypothyroidism the patient presents no clmical features 
of mjTcosdema, but the B M R is low and the s> mptoms are relieved by 
thyroid extract Examples are afforded by certam cases of angina of 
effort, secondary amenotrfaosa and dermatom} ositis 

Acute TbyroldiUs 
{Guervatn's ThyTotdtlis) 

Acute thyroiditis is uncommon, and is nsorc likely to affect a patient 
nho has a goitre than one whose thyroid gland is normal Young 
people ore chiefly affected It may complicate mfluenra scarlet fe\cr, 
typhoid fever, puerperal septicjcmin, etc., or occur apparently spon 
taneously Thethyroid often swellssuddenly and there is pam dj’spncea 
and dysphagia There is some fe\er and at times there are ngors Unless 
abscesses form the swelling usually disappears in a few days Cold 
applications should be applied to the neck, and sedatives such as pot 
brom 10 to 15 gt (0 6 to 1 G ) gi\en 1 1 d An antithyToid drug should 
be odmimstered as for thyrotoxicosis (see p 697) 

Riedel's Disease 
(EtsenharU Slntmtlts) 

A portion of the thjToid gland becomes extremely hard, like iron, 
suggesting a malignant tumour The surface of the gland, however, is 
smooth and Ijmph nodes are not involved The change is a chronic 
mflammatoTy one, with fibrous tissue formation possibly secondary to 
perithyroiditis The fibrous tissue in the affected portion of the gland 
lotades surrounding structures such as the trachea and cen ico] muscles, 
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and the carotid sheath Men and women are equally affected, and it 
may occur m young people There are often symptoms due to pressure 
on the trachea, oesophagus or recurrent laryngeal nerve, and pain may 
be referred to the ear These symptoms may be out of proportion to 
the size of the tumour The shin does not adhere to the swellmg 
Owing to the difficulty m distinguishmg it from a malignant tumour, 
removal by operation is advisable but complete removal may be 
impossible on account of its adhesion to surrounding structures 

Hashimoto’s Disease 
{Lymphadenotd Gmtre) 

The cause of this condition, first described by Hashimoto, is thought 
to be due to auto immunisation of the patient agamst his own tliyroid 
gland If colloid leaks into the stromal ti^ue of the gland antibodies to 
thyTTOglobulm are produced in the teliculo endothelial cells The gamma 
globulin IS raised in Hashimoto’s disease, and this fraction of the serum 
proteins is largely composed of antibodies The antibodies may be de 
tected by a precipitm test on the patient’s serum, by a complement 
fixation test which recognises the anbgen in the thyroid cells and by the 
tanned red cell agglutmation test The precipitin and tanned red cell 
agglutmation tests recognise the antibodies to tbyToglobulin The latter 
IS much more delicate than the precipitin test, and is positive in about 
98% of cases of Hasbimoto’s disease and in 65% of cases of primary 
myxcedema Red cells, treated with dilute tannic aad, are coated with 
purified tbyroglobuhn If these cells are placed m contact with serum 
contaimng antibodies to thyroglobulm they agglutinate Women ov er 
the age of 45 are chiefly affected The thyroid is firm and infiltrated 
with lymphocytes and the normal colloid is absent The gland is uni 
formly barged and various pressure effects may be noticed 
Jlyxoedema may ensue Treatment consists m the administration of 
thyroid extract or thyroxine sodium for the deficiency symptoms and 
to reduce the size of the gland Operation is contramdicated as it pro- 
duces severe myxcedema 

Tumours of tte TbyrnJd 

Simple tumours include an adenoma, a fibroma and a papilloma, 
which are rare A teratoma is uncommon and gumma extremely rare 
A parathyroid tumour may be situated m the thyroid and resemble 
clinically a thyroid adenoma Carcmoma is not very uncommon It is 
usually a primary growth, but may be secondary to a tumour in the 
breasC tongue, or stomach, or the gland may be involv ed by a direct 
spread from carcinoma of the oesophagus The characteristic features 
are the stony hardness of the tumour, its tendency to adhere to the skm 
trachea or larynx and the pressure symptoms due to deviation of the 
trachea, compression of the oesophagus or involvement of adjacent 
nerves, such as the recurrent laryngeal and sympathetic Pam may be 
fel t m the ear Secondary deposits are very hable to form in lymph nodes, 
the lungs, bones, the hver, the eyes and m the skin The diagnosis is often 
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Tcry difUciilt, but malignancy should be suspected if a tumour grows 
rapidly after a period of inactmty, if it becomes \ery hard, and if, m 
addition, toxic svmptoms de\ elop The early onset of dj’sphagia is also 
verj suggestive Treatment is surgical, followed by the administration 
of radioiodme, but the prognosis is usually gra\e A secondary deposit 
m bone can give rise to hyperthyroidism after thjToidectomy Its 
removal maj lead to myxoedema In about 10% of metastases there is 
a fa\ curable response to the oral adimnistration of a large dose of I 
such as 200 nulhcuries Sarcoma of the thyroid is \ery rare , it is 
usually a round celled rapidly growing tumour 


Granulomata and Cysts 

ILbary tuberculosis may affect the thyroid, and m secondary 
syphilis the gland may enlarge or a gumma may form later A hydatid 
cyst may also develop in the gland The cystic adenoma has been 
described on p 603 A degeneration cyst is due to degeneration of an 
adenoma Hemorrhage may occur into it. Retention cysU are also 
desenbed 


THE PARATHYROID GLANDS 

Introductory There are usually four parathyroid glands, situated 
m close relationship to the middle third and lower poles of the posterior 
surface of the lateral lobes of the thyroid gland Small accessory 
glands may he present in the upper or lower pole of the thymus or in 
the carotid sheath Parathormone, the parathyroid hormone, regulates 
the renal excretion of phosphates An increase m the hormone causes 
a diminished absoiption of phosphate from the glomerular filtrate as it 
passes through the renal tubules Tlie lowering of phosphate in the 
blood leads to increased elimination of phosphate, and with it calcium, 
from the bones Vitamin D has the reverse effect on phosphate mcreas 
ing its rcabsorption tluough the renal tubules, and increasing deposition 
of calcium at the epiphyseal ends of the bones In larger doses it causes 
hypercalcccmia Farathyroidectom) in mammals causes tetany as the 
result of the fall in the blood calcium 


Hypcrparatbyioidlsm 

Acute hyperparathyroidism is rare The symptoms resemble those 
resultmg from the injection of parathormone into the dog It may 
result from the accidental over administration of parathormone, or be 
due to a parothj’roid adenoma The chief features are anorexia, 
nausea, vomiting, <lroirsin«s, constipation, and low blood pressure 
The blood urea and calcium are rais^ The condition is liable to be 
mistaken for uriemia Chrome hyperparathyroidism may be primary or 
secondary Primary hj'pcrparathyxoidism is described below Secondary 
hyperparathyroidism, with paratbyniid hj’pcrtropby may be met with 
in osteomalacia or m renal glomerlular insufficiency 
sunfoTrs wisjcrs*. s* 
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Primary Hyperparathyroidism 
{including Generaltsed OsUiiis Ftbrosa) 

Defimbon A condition characterised by specific changes in the 
chemical composition of the serum and extracellular fluids At times the 
bony changes of generalised osteitis fibrosa are present 
Ebology The disease is due to hyperparathyroidism 
Pathology The bones are depleted of calcium A parathyroid tu 
mour is present, usually an adenoma of the pnncipal cells Rarely there 
is a generalised hyperplasia of all the parathyroids Calcification may 
occur m the kidneys When generalised osteitis fibrosa is present the 
giant celled tumours consist of osteoclastic cells Some fibrosis occurs 
in the subperiosteum, bone and bone marrow, and there is local formation 
of new bone 

Clinical Findings The patient is usually over the age of 20, of 
either sex, more often a woman She complains of pains m the back, 
pelvis or Umbs Spontaneous fracture of a bone may occur There 
18 tenderness on pressure over the affected bones The blood The 
serum calcium may be as high as 28 mg per 100 ml (normal 9 to 
11 mg ) and the phosphorus as low as 1 mg per 100 ml (normal 2 5 to 
5 mg ) The alk^e phosphatase is increased when the bones are m 
volved In the majority of cases the bones are normal The urine con 
tains an excess of calaum The calcium in the fsces is usuaUy about 
normal In some cases a parathyroid tumour may be felt, or it may 
only be discovered by an exploratory operation X ray examination 
may show the characteristic liway changes, dmiuusbed density and pale 
areas due to cysts 

Differential Diagnosis Hypercalcaemia may be due to too large doses 
of vitamm D, or to massive doses of calcium and alkahs It may also 
occur in bone diseases such as multiple myelomatosis, or m renal failure. 
The blood phosphorus is usually normal m these conditions The case 
may be mistaken climcally for one of rheumatism, arthntis or osteo- 
malacia In some cases renal symptoms predominate, either due to 
the formation of calcium phosphate calcuh or to renal insufficiency 
Frequency of mictuntion may suggest diabetes msipidus IVhen bone 
changes are present the diagnosis is established by the X ray and blood 
changes and by finding a parathyroid tumour, the removal of which 
arrests or cures the disease Fragihly of bones also occurs as a famihal 
disease associated with blue sclerotics and progressive deafbess The 
blueness of the sclerotics is due to the dark pigment of the choroid show 
mg through the unduly transparent sclerotics The deahiess results 
from otosclerosis The disease usually shows itself m the second or third 
decade 

Course and Compheabons The course is usually progressive, unless 
adequately treated death occurrmg from an mtercurrent disease such 
as a pulmonary embolus, renal failure or exhaustion Renal failure re- 
sults m rise m serum phosphorus, fall tn serum calcium and m the cal 
cium m the urme, and so the diagnosis cannot then be made on chemical 
grounds 
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Prognosis Thw ja good if the parathyroid tinnour la reinoved 
early 

Treatment An exploratory operation should be made in the neck, 
and a parathyroid tumour searched for and removed The tumour may 
he m an abnormal site, behind the cESophagus m front of the second and 
third tlioracic vertebre, or in the thorax Subsequently, the fall in the 
blood calcium is controlled by giving a diet nch m calcium and by the 
administration by mouth of tab calcium lactate GO gr (4 G ) 1 1 d and 
vitamin D 60 000 units daily, given as 1 fab calciferol fort if there are 
s\^nptoms of tetany If the symptoms are acute 10 to 80 ml of 10% 
calcium gluconate should he mjected intravenously daily, until the blood 
calcium rises to normal (see p 709) 

Hypoparathyroidism 

Deficient activity of the parathyroids results m tetany Tlie 
relationship of tetany to the parathyroid function is not clear m all 
cases 

Tetany 

(Spasmophtlui) 

Definition- A symptom complex characterised by over-exeitahjJjty 
of portions of the nervous system, with resultant muscular spasm 

Etiology There ore three mam causes — 

'y' 1 De ficien cy of c alcium m the blood In many cases of tetany the 
blood calcium ts*Tow, mjectioo of parathormone or the administration 
of calcium by mouth intramuscularly or intravenously, raises the 
blood calcium and rebeves the spasms of tetany 2 Alkalosis This does 
not result in a decrease in the serum calcium Alkalosis may increase 
the e xcitability of nene fibres or nerve centra oTTuhit lRe“a\ aifaBle 
supply ^ oxygen to tlie muscles by altering the dissociation curve of 
oiQ'haimoglobin 8 Potassium deficiency 

IIypocalc(emta This may he due to 1 Parathyroid Deficiency 
It may result from operations on the thyroid gland (tetania parathyreo 
pnva) It also occurs in Graves* disease where the parathyroids may be 
involved 2 Deficient Absorption of Calcium Infontile tetany associ 
ated with rickets results from deficient absorption of calcium owing to 
lack of vitamin D Osteomalacia in adults may be due to a similar cause 
Tetany may also complicate ccehoc disease, sprue dysentery, cholera 
and Hirschsprung s disease 

Alkalons Gastnc causes include pylonc stenosis and the admini 
stration of large doses of certain alkalis m the treatment of peptic ulcer 
It has been noted in chronic arsenic poisoning in which there is prolonged 
% omiting It may also occur m high intestinal obstruction and nephritis 
Hyperpncca is a comparatively common cause of tetany It may be 
hystencal voluntary or result from excessive exercise In very hot and 
humid chmates hyperpnceic tetany may occur and fireman s cramp in 
some cases is probably due to alkalosis in others to loss of chlorides 

Poiassxum deficiency This may be due to hypcraldosteronism with 
a normal serum calcium. 
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Tetany is said also to occur as the result of certain poisons such as 
chloTofonn lead and morphine, and to be associated with some nervous 
diseases such as synngoroj elia or cerebral tumours The explanation 
of these conditions is obscure, unless there is hyperventilation It may 
also be associated with pregnancy and lactation possibly due to exces 
sive demands for calcium, and to deficient absorption of calcium as in 
osteomalacia 

Pathology The spasms affect chiefly small voluntarj muscles, it is 
not known whether they are neurogenous or mj ogenous m origm, but 
certainly both motor and sensory nerves are hyperexcitable It is 
doubtful if mvoluntary muscles are affected 

Clinical Fmdlngs Infantile tetany occurs in rickety children 
between the ages of 6 months and 2 years , they often have diarrhoea 
The tetany may show itself by attacks of laryngo-spasm or fiy car]^ 
pedal spasm, or by general convulsions A case of post-operati% e tetany 
of rmld degree illustrates well the condition seen m adults The patient 
complains of attacks of tin glin g or numbn ess m thejingers mthJliflness 
in the fingers or arms aDd~theD contractions of t he hands the thumb 
Being pressed across thT palm causing pam The feet ma^ also b e 
affec ted bec oming stiff the anklc^uming m and the toes bemg flexed 
TwitcHmg may be noticed m various muscles of the body, and the 
face and the lips may feel tight during an attack, causmg difficulty 
m speech or swallowmg The attacks may come on suddenly and be 
provoked by raismg the arms or lying still in a fixed position The 
patient may also have convulsive fits with or without loss of conscious 
ness Vision may periodically become dun, and finally be lost ouing 
to cataract 

On Examination i During an attack carpo-pedal spasm is t3T)icaL 
The hands are fixed m the accoucheur s position with the thumb flexed 
across the concave palm, fingers adduct^ and flexed at the metacarpo- 
phalangeal jomt, and extended at the mterphalangeal jomts The 
wnsts and elbows may be flexed The feet The ankles are dorsi 
flexed and may be mverted, with toes flexed and the sole concave. 
The knees are extended The feet and hands may be congested The 
comers of the mouth may be depressed and the bps protruded (carp 
caaath} Spssas msy &ha aihet the sbdessissi sitis<Aes cr Ais^h^&^ss 
and mtercostal muscles, causmg expiratory apncea, and lateral deviation 
of the eyes may occur In a long standing case the skm is dry, the 
nails brittle, the teeth become carious and the hair falls out Cataract 
may develop, and m its early stages can be detected by seemg opacities 
with the sht lamp In severe cases general convulsions may occur in 
adults The increased irritability of the neuro-muscular system in 
latent tetany may be demonstrate by the following signs Chtostek'i 
sign A tap over the facial nerve in front of the lobe of the ear provokes 
varying degrees of contraction of the muscles supphed such as twitching 
of theangleofthe mouth, oftheoutercanthusof the eye cheek forehead 
and al« nasi Trousseau't sign Compression of the upper arm by a 
sphygmomanometer armlet with a pressure sufficient to obhterate the 
radial pulse, provokes spasm of the hand in 1 to 6 minutes This may 
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not be present m a ■well-developed case Schultze'i sign A localised 
dimpling occurs on tapping the protruded tongue with a patella hammer 
Pool’s sign Extension of the brachial plexus, by forcible abduction of 
the arm, causes spasm m the hand and arm SchUsinger's sign Tlexion 
of the hip ■With the knee extended causes spasm of the leg Erb's sign 
There is increased excitability of motor nerves to galvanic stimulation 
A kathodal opening contraction wiU occur with a current of less than 
5 milliampferes, applied to such a nerve as the common peroneal 
Hoffman's sign Stimulation (mechanical or electrical) of a sensory 
nerve ivill cause a muscular spasm In post-operative tetany the serum 
calcium IS usually below 7 mg per 100 ml As the calcium falls the serum 
phosphorus rises 

Differential Diagnosis In mfants other causes of convulsions must 
be considered (see p 812] I^aryngospasm must be differentiated from 
other causes of laryngeal obstruction (see p 182) Carpo pedal spasm 
occurs only m tetany and is diagnostic In adults, generalised con 
vulsions due to tetany have been mistaken for epilepsy , the patient 
does not, however, always lose consciousness and there is much pain 
Tetanus and strychnine poisoning arc usually easily differentiated 
Between the spasms the special signs described above are of value 
Hysterical spasms are not usually bilateral A few cases of magnesium 
deficiency ha^e been recorded, m wludi the other electrolytes were 
normal Tiiere were no spontaneous muscle cramps, Cbovstek’s sign 
was positive and Trousseau’s sign native There was a liability to 
epileptiform coniadsions 

Course and Complications Recurrence is very liable to occur , the 
attacks may last a few minutes, or persist for hours or days Cataract 
« an important complication 

Prognosis Tetany is n serioas condition In infants it may prove 
fatal with laryngospasm or generalised convulsions, and in adults it is 
especially serious m association with childbirth, gastric dilatation, 
nephritis or after operation on the thjToid 

Treatment Prophylactic In infants prophylactic measures are to 
be directed to the prevention of rickets 

Curative The spasms, if violent, may be controlled by adnunistra 
fion of cliloroform as a temporary measure of urgency Jforphme 
should never be given If the blood calcium is below normal, a diet 
rich m calcium, such as eggs, milk and green vegetables, should be given 
The optimum daily intake of calcium for a child is X G , and for an 
adult 0 75 G A quart (1 2 litre) of milk contains 1 G of calcium 
Calcium should also be administered os calcium lactate 6 to 240 gr 
(0 3 to IGG) tds by mouth, or injected intravenously ns calcium 
gluconate, 10 ml of a 10% solution daily, until the symptoms arc 
relieved Wien calcium is given by mouth vitamin D should also be 
given, such as liq calciferol , 4 000 iu,20m (12ml)tid dailj High 
potency Ostelin tablets containing 50,000 iii may be given, 2 tabs 
daily for 5 days a week, wiUiout additional calcium Even when the 
blood calcium is below C rag per 100 ml , it is seldom necessary to give 
intramuscular injections of parathormone A fraction of irradiated 
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ergosterol, dihydrotachystero! or A T 10 (anti tetanic substance No 
10), which does not contain vitamin D, when taken by mouth raises the 
blood calaum It is put up as an oily solution in bottles of 15 ml Three 
to 10 ml are taken dailj for 3 days followed bj a weekly maintenance 
dose of 1 to 7 ml , but blood calcium estimations are essential as hj-per 
calcaunia is liable to occur ParathjToid extract by mouth lias no effect 
in raising the blood calcium, as the active principle is destroj ed m the 
stomach Cataract requires treatment bj operation 

Conslipabon should be relie\ cd bj an enema, and a colonic w ashout 
gi>en ever) other da), with 1 to 2 pmts (COO to 1,200 ml ) of normal 
saline, until the muscular excitability is normal Sedatives such as 
chloral h)drate 5 to 10 gr (0 3 to 0 C G ) t d s b) mouth for an adult 
may be necessary for the first 2 or 3 da)s If there is gastric dilatation, 
a tube should be passed and gastric lavage performed with normal 
saline ^^’hen the calcium m the blood has been restored to normal tlie 
patient should be kept on a diet nch in milk and eggs, and calcium 
lactate, 5 to 10 gr (0 3 to 0 CG ) given dail) Spontaneous h)pcr- 
ventilation tetan) can be terminated b) breathing air containing excess 
of COj Tissue acidosis resulbng from muscular activity may be the 
cause of spontaneous termination of b)'perventi]ation tetan) In other 
coses of tetany due to alkalosis the treatment is os described on p 681 

Idiopathic Hypoparathyroidism and Pseudo*HypopaTath>Toldism 

These ore rare conditions In tdiopaOx^e hypoparalhxfroiditm the 
parath)*Toids are fatt), and the parathormone secretion is deficient. 
The disease may first manifest itself with epileptiform convulsions or 
with dementia In addition there is tetany, a low serum calcium and a 
high serum inorganic phosphate There is often thickening of the skin, 
scanty hair, cataract, calcification of the basal ganglia of the brain, and 
thickening of the cortex of the long bones 

In pseudo-hypcparathrjTmdism the paralh)TOids are normal or 
h)q)erplastie, but the tissues arc resistant to the parathormone secretion 
Tlie patient is often short of stature, witli a round face, and presents Uie 
other features of hypoparathyroidism The treatment for the two 
conditions is the same, the administration of dih) drolach) sterol or of 
calcvCesoL 


THE SUPRARENAL GLANDS 

Introductory The suprarenal gland is composed of two parts, a 
cortex and medulla, which m elasmobranch fishes remain separate , the 
cortex forming an inter renal bod) Further, the carotid bod), thepara- 
ganghonic bodies and accessor) siiprarenab belong to the same system 
The cortex IS deriv cd from mesoderm and is composed of cells containing 
Iipoid granules The medulla is of sympathetic nervous origin and 
contains chroraophil cells around which preganghonic branches of tlie 
splanchnic nerv cs end The cortex of the glands is necessary to life 
^^atery extracts of the suprarenal cortex contain a relativcl) small 
amount of the cortical hormones, but possess to some degree both 
carboh) dratc and sodium regulating properties Such a preparation is 
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Eucbrtone, 1 ml of "wluch is equivalent to 75 G of the suprarenil 
cortex About 80 crystallmc steroid substances have been isolated from 
the cortex, of which G are physiologically active The hormone present 
in greatest amount is hydrocortisone, or compound F of Kendall 
Cortisone, compound E of Keodall, is 17 hydroxy ll-dehydro- 
corticosterone Other active steroids include ll-desoxycorticosterone, 
corticosterone, 11 dehydrocorticosterone and aldosterone Cortisone 
has been synthesised from bile acids and other sources, and desoxy* 
corticosterone has also been synthesised, and is available m the form of 
DOCA 

These active hormones may be classified in tliree groups — ^whelhrj 
they are aU derived from a common ancestor is not known 

1 Mtneralocoriicoids These include deoxycortone acetate (BP) 
(DOCA) and aldosterone (electrocortm) They lead to a retention of 
sodium, cldoride and water, and a loss of potassium 

2 Glucoeoritcotda These are concerned with gluconeogeiiesis 
They increase protein and fat utilisation and spore carboh} drates 
Compound F or Compound F matenal causes a conversion of protein to 
carbohydrate 

0 Androgente substances (nitrogen retention hormones) These are 
concerned with protein anabolism, with the growth of pubic and axillary 
hair, and with the maturation of bone marrow 

The internal secretion of the medulla is adrenaline, and it is inert 
on oral adnunistration Noradrenaline is also produced m the medulla 
It lacks the N methyl group of adrenaline Wlien noradrenaline is 
given intravenously m normal saline it causes a rise of blood pressure, 
without disturbing the action of the heart. Adrenalme acts on the 
jimctional tissue between the sympathetic nerve terminations and 
the cells they activate The results produced by adrenaline injection 
are similar to those caused b) sympathetic stimulation Adrendinc is 
poured forth into the blood m times of stress The effects produced 
include dilatation of the pupils, nse of blood pressure, acceleration 
of the heart, erection of hairs, dilatation of bronchioles, transference of 
glycogen from muscles to the hver, mcrcase m blood sugar and blood 
lactic acid, relaxation of intestinal muscles, and constriction of the 
intestinal spluncters ond of the arterioles of the skm and splanchnic 
legion In limes of stress also it is thought that adrenalme stunulates 
the anterior pituitary by way of the hypothalamus Tins results m the 
production of ACTH vhich causes the suprarenal cortex to secrete 11- 
and 17-oxj steroids A fall m the circulating eosinophils is then produced 

Hyperadrenia 

Hypertrophy and tumours may result m overactivity of the supra- 
rcnals 

The Cortical Tumours These mdude an adenoma, adeno-corctnoma 
and carcinoma A suprarenal caremoma often in\olvcs the kidney and 
metastases occur m nMommal and mediastinal Ij mph nodes, and in the 
lungs, h\er and brain The tumour maj be functionally inert causing 
pressure effects, or phiTiioIogicolIj acti\e resulting m virilism in females 
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or rarely in feminism m males With the physiologically active tumours 
diagnosis is possible before metastases have occurred, and removal of 
the tumour is often successful The condition is known as hypercortico 
adrenalism or the adreno genital syndrome 

The Adreno genital Syndrome This may affect children or adults, 
due to suprarenal cortical hyperplasia or to a simple or slowly growing 
malignant tumour In boys the symptoms include excessive muscular 
development, a low voice and premature sexual development (the infant 
Hercules) Girls assume male characteristics The onset of menstrua- 
tion IS dclaj ed, the skin of the face is coarse and red, the voice liaish, the 
pubic hair mcrcases, there is obesity and the clitoris may enlarge In 
adults the symptoms and signs closely resemble those of Cushing’s 
syndrome which is probably due to a primary hyperplasia of the supra 
renal cortex (see p 718) There is a similar distribution of obesity, facial 
hirsuties, loss of sexual desire, and in women, amenorrbcea There may 
be a persistent glycosuria and high blood pressure A direct X ray 
examination of the renal region and one taken after the injection of 
Pyclectan may suggest the presence of a suprarenal tumour X ray 
examination after perirenal insufflation of air maj show up small supra- 
renal cortical tumours and phxochromocytomata The diagnosis is aided 
by examination of the unne for the presence of the male sex hormone 
The normal secretion of androgens is 5 to 15 mg “ sterone ” a day 
Female patients with a cortic^ tumour often excrete over 100 mg 
*' sterone," and with mate patients a moderately high androgen excretion 
IS found The excretion of the 17 ketosteroids is usually increased 
to 4 to 20 tunes the normal, whereas it is usually diminished in Cushing’s 
syndrome The 17 ketosteroids are derived from the breakdown 
products of testosterone Thej are excreted in the unne The daily 
excretion is normally greater m men (3 5 to 15 jng) than in women 
(1 7 to 12 6 mg ) In women o\ancctoray has little or no effect on the 
amount excreted, but in Addison’s disease (cortical insufficiencj) the 
yield drops to zero Therefore androgens in women arise chiefly in the 
suprarenal cortex In males the testes and the suprarenal cortex both 
probably contnbute to tiie androgen fraction A distraction between 
suprarenal cortical hyperplasia and a suprarenal or ovanan tumour can 
be mafle by Vne mtravenous injection o1 to IWp mg ot bydrocortisone 
during 24 hours With hj-perplasia there is a rapid fall m 17 ketosteroid 
excretion m the unne, which does not occur with a cortical tumour 
Suprarenal cortical hyperplasia responds to the intramuscular in- 
jection of cortisone, m doses of 25 mg daily The maintenance dose 
should be checked by estimation of the ketosteroid excretion m the unne, 
which should be maintained at about 8 mg daily 

Conn’s Syndrome (pnmary bypcrildosteromsm) This is due to an 
adrenocortical tumour, usually an adenoma which is secreting an exces- 
sive amount of aldosterone The patient suffers from muscular weakness 
or paralysis, cramps, limb pains, hvjiertension, and polyuna There is 
retention of sodium with a low blood potassium level and excessive 
excretion of potassium m the unne. A tumour should be removed 

The Medullary Tumourt The phaochromocytoma This tumour 



ADDISON^S DISEASE 718 

anses m the chroraafBn tissue of the medulla or m the paraganglia of 
the sympathetic nervous sj'stcm It maj result m paroxj'sms of high 
blood pressure, -with severe headache, nausea, vomiting, shivering, 
sweating, pallor, tachycardia and fever In other cases the blood 
pressure is continuously raised Certain tests liav c been introduced to 
substantiate the diagnosis In cases with sustained hypertension 5 mg 
of Rogitine (phentolamine) may be injected intrav enously The patient 
must have no sedative for 24 hours before the test, and must lie quietly 
for half an hour before the test is made The blood pressure is recorded 
on the other arm every half minute for 10 minutes In an activ ely 
secreting tumour the systolic blood pressure falls by about CO mm Ilg 
and the diastolic pressure by about 25 mm Hg If the blood pressure 
falls too low Methedrme, 80 mg, should be injected intravenously 
With a phasocliromocytoma there is usually an mcreased excretion of 
noradrenaline in the urine Thus whereas the normal amount of pressor 
amines in the 24 hour excretion of urine is 50 micrograms with a 
jihffiochromocjtoma the excretion may nse to 100 micrograms or more 
Treatment consists in removal of the tumour, special precautions being 
taken to combat the severe fall in blood pressure during the operation 
Other medullary tumours include tlie gangUonruroma which is 
benign, and the neuroblastoma which is very malignant The latter 
affects chfldren When the right suprarenal is involv^ metastases occur 
m the hver (Pepper syndrome), and with the left suprarenal the bones 
and left e} e may be affected (Hutchison syndrome) 

In Graves’ disease or after shock, overactmty of the suprorenals may 
be present with diminished sugar tolerance and glycosuria, the sugar 
being derived from glycogen m the liver and muscles, and possiblj from 
protein At the chmactenc some of the symptoms, such as nse of blood 
pressure, may be due to hj^eradrenia 

H>’poadrenla 

Tlie most important manifestation of hypoadrenia is Addison s 
disease Other conditions whicli may be associated with hypoadrenia 
are — Circulatory failure and shock symptoms ns in diphtheria typhoid 
fever, scarlet fever and cholera Harmorrhagic necrosis of the supra 
renals may be the lesion m these cases Acute suprarenal hicmorrrhage 
mvolving the meduffa may occur m the fulminating tjqie of memngo 
coccal septicemia, associated with a petechial rash This is usually 
rapidly fatal and is known as the \\oterhoiise*Friderichsen syndrome 
In congemtal h>drocephaIus the medulla of the suprarenals has been 
found absent in some cases Progena may be due to a hypoplasia of 
the cortex. 

Addison’s Disease 

DcfiiuUon A disea se charoctensed by low blood pressure, gastro 
intestmnl disturbance s weakness nnd~p ignientntio n of t h e skm 

ECoIogy Addison’s disease is caused by a lesion of the suprarenals, 
and less commonly of tlm Bpla nchn icgangHa ItTs rather more frequent 
in males 
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Pathology Addison, in 1855, based his description on 11 cases , 
of these the suprarenals were tuberculous in 5 carcinomatous in 8, 
fibrotic in 2, and an acute hemorrhage had occurred ml In 4 of his 
cases onlj 1 gland was affected The glands may also be gummatous, 
atrophic, suppurati\ e or affected bj Hodgkin’s disease or bj a diffuse 
retieulo-endothehosis, or they may be normal, but the splanchnic 
ganglia ore then diseased Pig mentation is thought_to be due to an 
increased secretion of melanocyte-stlmiilating'lionnone frdnTthe pitui 
tary , due to diminUhed production of hyd rocortisone in the suprarenaL 

Clinical Findings The pat^t is usually an adulTbetween the ages 
of 20 and A 0 who notices progres sive w eakness loss of appetite, wasti ng, 
darkenmg of the skm, and coldness of the extremities Pigmentation 
may precede the other symptoms of Addison’s disease by several years 
Vomiting may occur from time to lime or be very persistent and there 
may be dianhcea Rarely the disease has an acute onset with hyp<^ 
gl> camic coma 

On Examtnatvm The patient appears somewhat wasted There 
is chestnut brown pigmentation of the skin opecially on the face, the 
backs of the hands, axtlls, round the nipples and navel, in the pubic 
region, and where there is pressure as at the waist or garter line Small 
black spots may be seen especially on the forearms , jeue odermic 
patches may also occur, end the hairs growing frorr^tli^” may be 
blanche d Slaty pigme^tion may occur on t^Jong^, the buwl 
mucous membrane, or in the eopjun ctivg , a^8^r_\ogina The blood 
pressure is low, usually below 100 mm Hg systolic. Qlie pulse is 
somewhat frequent and the temperature" usually subnormal, apart 
from actue tuberculosis Hypoglyc®mic ^isodes arc not infrequent. 
Calcification of the suprarenals may be seen in some cases on X ray 
examination of the aWomen The blood Microcytie^ypocKrbmic 
anamia may be present, or the blood may ^ nscid There may be a 
relative lymphocytosis with an eosinophi!ia_up^ 0% The blood urea 
and non protein nitrogen nse in the penultimate stage due to reduction 
in blood >oIume hiemocoo< yntr ation'lihd'3imInished renal blood flow, 
and so e xtr a r c n al azotsnua ensues There is usually a fall in the sodium* 
potassium ratio below the norma! of 80 Ihe Xa-K ratio Is 

Xa^ ^ ^ ^ YX ketosteiovds w the ut\ae ate seduced 

mEq K/L 5 — — - 

in women and m men The ba»l metabolic rale is low The clectro- 
cnccplialogram often shows abnormally slow wa%e3 Tlie following 
tests of suprarenal cortical funcltoo may be eametl out 

I Thorn’s test The eosinophil res|x>nse to ACTII Normally 
after the intramuscular injection of 25 mg ACm the suprarenal cortex 
increases the output of 11 IT-oxysteroids, whicli causes a marked fall m 
eosinophils of over 50% In suprarenal cortical insufficiency the fall in 
eosinophils is less than 50% The circulating eosinophils normally 
number 100 to 800 per cjnra The first count is made m the mommg 
after a night’s fast. The ACTll is Uicn injected, breakfast is taken, 
and the second count is made 4 bouts after the first 
✓' 2 The 17 ketosteroid excretion response to ACTH This test takes 
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48 hours Normally the 17 ketosteroids excretion rises as the circulating 
eosmophils fall after the injection of ACTH In primary suprarenal 
deficiency there is no increased excretion In suprarenal deficiency 
secondary to anterior pituitary lesions there is a shght rise in the 17- 
ketosteroid excretion on the second day 

The Robinson Kepler Power test This is not dangerous It 
consists of two parts, the first concerned with the delayed excretion of 
water m Addison’s disease, the second with an increased excretion of 
chloride in the unne, and relative retention of urea in the blood 
..^A-^Twenty four hours star\ation, during which only water is taken 
by mouth, will cause a fall m blood sugar of o\ er 20 mg /lOO ml , and 
hj’pogljcsemic symptoms may develop 

Differential Diagnosis The weakness and pigmentation may 
suggest p ernicious aniemia , this is excluded by a blood count Other 
causes of pigmentation and gastnc disturbance must be considered, 
such as ars enic p oisoning, a bdom inal growths an d pregnanc y Anorexia, 
nausea and vomiEing~may suggest chronic cholecystitis or appendicitis 
Carcinoma .o f_tli&-Stamach is excliTd^ bj "the fractional test meal, 
opaque meal, occult blood test in fa^^, and the absence of a tumour or 
of secondary deposits It may, however, co exist with Addison’s 
disease In suspected arsenical poisoning the hair should be tested for 
arsenic Other causes of pigmentation which may have to be considered 
are race, sunburn, <hrt, silver and lead poisoning, hiemochromatosis, 
abdominal tuberculosis, acanthosis nigricans, and Gm^es’ disease A 
systolic blood pressure much o\er 100 nun Hg renders the diagnosis of 
Addison’s disease very unlikely unless the patient has previously suffered 
from hypertension 

Course and Complications The course, if untreated, is usually 
progressive, and complications such ns mtercurrent infections or 
myocardial degeneration may ensue Cnses may occur m which the 
patient is collapsed and appears moribund Death may be due to 
hypoglycaimic coma 

Prognosis This has been much lmpro^ed by modem treatment 
The most favourable cases are those in which the suprarenal lesion is 
simple atrophy Active pulmonary tuberculosis is a very grave 
complication 

Tteatment. Mild cases may be treated by the administ ration of salt 
alone , given eithe r as ent eric coate d 1 G tablets u p' to 5 tabl?tl~tl BT, or 
in milk or“ svater JInv ouredlvith ^Tup of lemon In practi^Iy all cases, 
however, hormone therajiy is indicated The best treatment appears 
to be the oral a dministration of cortisone tablets 25 to 87 5 mg daily in 
divided doses at 8 iTrn and S p ro , combin^'with tlie implantation of 
four 75 mg pellets of DOCA every 6 to 9 montlis Fludrocortisone 
(9 « fluorohydroeortisone) causes water and salt retention The dose 
usually required is one to three 0 1 mg tab daily , and it can be used 
instead of DOCA Substances rich in potassium should be avoided, tliey 
include peas, beans, lentils, soups, dried fruits and chocolate 

Should a crisis occur, the patient should be kept warm and llie bed 
heated with an electric cradle Hy droc ortisone, 1 00 mg , shoul^ be in 
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jected intravenously, and, as soon as the patient can swallow, he should 
be given cortisone by mouth in doses of 100 to 200 mg in 24 hours 
Operation may sometimes be reqmred for the remoial of a tuber- 
culous suprarenal gland and kidney The patient should be stabilised 
as described above, and 75 mg cortisone acetate (25 mg /ml ) should be 
injected intramuscularly be/ore, during and after the operation 


THE PITUITARY BODY 

Introductory The pituitary body is essential to life It is com- 
posed of the followmg parts* The antenor lobe (pars distahs and pars 
tuberahs) formed of chromophobe or agranular, and chromophil or 
granular cells m columns, the latter bemg eosinoplul or a cells and baso- 
phil or p cells, with connective tissue and blood ^essels In cases of 
suprarenal cortical deficiency there is a reduction in the number of 
basophil cells It is thought that the chromophobe cells are the “ mother 
cells ’’ of the granular cells from which a secrebon is derived The antenor 
lobe produces many hormones, the most important of which are the 
growth hormone or somatotrophm, the gonadotropic, the thjTotropie, 
the adrenocorticotropic (ACTH), the parathyrotropic, and the lacto- 
gemc or luteotropic hormones Pancreatotropic, diabetogenic and keto 
genie hormones were formerly desenbed It is now thought that the 
growth hormone and the adrenocorticotropic hormones influence 
carbohydrate metabolism, and that the growth hormone also exerts a 
ketogenic effect IFhen the growth hormone is injected into dogs it 
causes diabetes The interalveolar cell islets (islets of Langerhons) are 
thought to atrophy as the result of increased output of insulin to deal 
with the carbohydrate which is not utihsed by the tissues 

The growth hormone is thought to be produced by the cosmophil 
cells ACTH stimulates all the suprarenal cortical hormones except 
aldosterone It is much more powerful when given intravenously than 
when injected intramuscularly The gonadotropic hormones are behe\ ed 
to influence both the female and male gemtal systems One hormone. 
Prolan A, known also as the follicle stimulating hormone (F,S 11 ), in the 
female causes growth of the ovarian folhcles and the hbcration of the 
cestrogemc hormone, cestradiol In the male, it acts on the testis and is 
concerned with spermatogenesis The other hormone, Prolan B, or the 
lutemmng hormone (L H ), is responsible for the formation of the corpus 
luteum and the secretion of the ovarian hormone, progesterone In the 
male it is concerned with the descent of the testicle and provokes the 
internal secretion of the interstitial cells, which is known a? testosterone 
(Estradiol is excreted m the unne both of women and men, and in 
women the amount excreted increases during pregnancy and during 
certain phases of the menstrual cycle Progesterone is excreted in the 
unne as pregnanediol, and testosterone is excreted as androsterone 
The presence m the unne of an anterior pituitary hke luteinizing 
gonadotropic substance, ongmatmg in the chononic tissue of the 
placenta, forms the basis of the Asc hheir n Zondek lest for pregnancy 
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It produces hemorrhagic follicles m the ovary of the sexuallj im 
mature mouse A similar substance is found m the urine m chonon 
epithelioma, h>datidiform mole, and malignant disease of the testis 
(Estrogens are a group of complex substances chemically related to 
sterols They are excreted into the blood stream by the ovaries, pla- 
centa and suprarenal cortex during the reproductive period of the female 
The secretion is under the control of the anterior pituitary The osstro 
gens are responsible for the development of the secondary sex charnc 
tenstics They are necessary for pregnancy, parturition and lactation 
Androgens are similar chemically to cestrogens and are secreted by the 
testes and suprarenal cortex !Key ore responsible for the male secon- 
dary sex characteristics 

Chnicfll Applications of the Gonadoiropie Jlormonet The available 
preparations are not usually derived from the pituitary but from the 
serum of pregnant mares and from pregnancy urine They are pre- 
sumably formed in the placenta Those obtained from pregnant mares’ 
serum more completely resemble tlie two pitmtary gonadotropic 
hormones than do those derived from human pregnancy urine, which 
are chiefly luteinizmg m character Tlie former include preparations 
such as Gestyl, Gonadyl and Serogan, and those from pregnancy urine 
include Antuitnn S, Gonan, Physostab, and Pregnyl They are used for 
the treatment of pituitary infantilism, undescended testis and sexual 
under-development, and for certom types of metrorrhagia and 
sterility. 

The pars tuberaUs is diCQcult to demonstrate m man , its function 
is not known 

The pars intermedia Tins is very variable m amount It surrounds 
the posterior lobe and contains bosoplul cells It secretes mtermedm 
which has a mclanophore expandmg effect on frogs and may also possess 
antidmretio properties 

The posterior lobe consists of neuroglial cells, ependymal cells and 
pyramidal granular cells, called pitmeytes There are also present non- 
mjelinated nerve fibres hyaline masses and blood vessels Pituitnn 
IS secreted, probably from the pituicytcs This has been subdmded into 
oxytocin (Pitocm) stimulating the uterus and vasopressin (Pitressin) 
which IS antidiuretic, raises the blood pressure, stimulates intestinal 
and other involuntary muscle and possibly raises the blood sugar by 
its effect on the glycogen m the liver, and is concerned witli fat meta- 
bolism in the bver, preventing obesity The secretion enters the blood 
stream and the postenor lobe secretions ore not found m the cerebro- 
spinal fluid 

The anterior lobe, pars tuberalis and pars intermedia constitute 
tlie glandular division and are den\cd from Rathke’s pouch of the 
stomodanim, and the postenor lobe, infundibular stem, and median 
eminence constitute the neural division and arc derived from tlie floor of 
the fourth ventricle Disturbance of function is known as di’spitui- 
tansm, which ma> be m the sense of overactivitj of any part or parts 
of the gland, constituting hyperpitmtansm, or imderactinty known as 
hj^popituitansm 
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Hyperplhiltarism 

Overactmty of the pituitaiy may give rise to sexual precocity or 
^gantism if it occurs before growth has ceased, or to acromegaly if it 
begins later 

In infancy hyperpituitarism may cause hemihj’pertropby of the 
whole of one side of the child, or one leg only may be affect^ This 
usually becomes unnoticeahle as the child grows 

Durmg childhood gigantism, height over 79 inches (2 metres) may 
ensue or pituitary glywsuna liius a boy of 9 years of age may be over 
6 feet (1 8 metre) tall 

Cushing's Disease This is associated with a basophil adenoma of 
the antenor lobe which may be very minute Young people are chiefly 
affected Mal es ar e usually tall and females short There is adiposity 
of the face, neck and trunk, but not of the limbs Purphsh cutaneous 
stnse are seen on the lowor part of the abdomen and on the thighs The 
blood pressure is raised and there is hypertrichosis in women of the 
chin, upper hp and side-whisker areas TTie pubic hai r has a m ale distn 
bution Hair tends to fall out on the head Erythrocytosis occurs m 
some cases Thelxmes may be softrYn some cases there is glycosuna. 
There is usually im 'potence or amenorrhma In addition lo’Hie'^tuitmry 
lesion, the testes or ovanes may be found atrophied post mortem The 
suprarenals are often eolaiged and may contain secondary adenomata 
Cushings Syndrome, is diflicult to diagnose from the adrcoo*genital 
syndrome and is usually described as a lesion of the suprarenal glands 
The special tests described on p 712 should be earned out, namely 
estimation of androgen excretion in the unne, and X my exammatioa 
of the kidneys before and after Pyelectan injection The 17 ketosteroids 
excreted m the urme are usually ^mimshed in Cushing's disease due to a 
pituitaiy adenoma In the adreno genital svndrome there are higher 
les els of urinary 17 ketosteroids Arrhenoblastoma of the ovary is 
another cause of hirsuties, but in this rare condition the patient is not 
obese, cutaneous stnie, if present, are not purphsh, and the blood pres 
sure is seldom raised A pituitary tumour (usually an agranular ade- 
noma) may cause pressure symptoms such as loss of vision and head 
ache, without symptoms of secretory disturbance If it presses on 
the basophilic tissue, sexual deficiency symptoms such as amenorrhtEa 
may occur There may be optic atrophy with leg pams and absent knee- 
jerks (pituitary tabes) difieriDg &om tabes dorsohs clinically m that the 
pupils react to hght 

Treatment In cases of Cushing's disease, if no evidence of a supra 
renal tumour can be found, X ray treatment to the skull will cause 
improvement m about 25% of cases If there is no improvement 
bilateral adrenalectomy should be considered The pafaents are subse- 
quentlj treated as if sufTenng from Addison's disease 

Stalk tumours (suprasellar cysts) These cause headache and loss of 
vision The sella turcica is often distorted and o shadow may he seen 
above it by X ra> s There may be early optic neuntis and later atrophy, 
clmicall} it closely resembles an adenoma of the pituitary A suprasellar 
endothdioma may also occur 
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Fituxtary Glyeosnna The roediamsm of its production lias been 
descnbed on p 716 Pituitnn also inhibits the action of insulin 
CJimeally pituitary glycosuna may be associated with a pituitar> 
tumour or with basal meningitis 

Acromegaly 

Definition. A disease character ised by enlargement of the 
extremitie s — — _ — 

Etiology Acromegaly is caused by oversccretion of the pituitary 
(chiefly anterior lobe) 

Pathology. There is usually an eosinoph il adenoma of tlie anterior 
lo^, less frequently the tumour is a ghoma, endothelioma or sarcoma 
There is often hyperplasia of the suprarenal cortex 

Clinical Findings The patient is usually between the ages of 20 
ani^ 40 at the onset The disease may first show itself directly after 
pregnancy The sex incidence is practically equal Tlie patient may 
first notice tin gimg or numbness of the bands and feet, and la ter enlarge 
ment of the tiead fa^ .^ ^ds or_f ^t He then complams of h eadache, 
^ten bi tem ^ral, and of visual disturbances such os dimness of the 
outer part of tEe fields of vision Aroepo rrhcca may be the first symptom 
Early there may be sexual excitement, but mental torpor develops htcr 
There may also be loss of smeU, tngemina! neuralgia or nasal discharges 
of blood, mucus or cerebrospinal fluid In some cases tbc patient has 
attacks, known as ** uncinate fits *' with an aura of smell or taste and 
convulsions may follow 

On Exnmtnatxon * In an established case the appearance is chnrac 
tenstio, the lower jaw, the malar tones and s u perciliary arches ar e 
prominent and^He'skuU is en larged Twenty per cent of patients are 
over S feet II inches (1 8 metre) ro height The tongue is_big.Jhe -te£th 
spaced , the nos e broa d, the skin rough thick, and it may be dark. The 
nonds and feet are enlarged, the chest big, and there is frequently 
kyphosis Pierre Mane described two types of hand, the type en long, and 
the type massive, which is spade like The thyroid gland is often palp 
able The temperotureislowia the laterstagesof the disease Theblood 
pressure may be raised ^ 

Special Examinaiions ^Tbe eyes The charactenstie change is 
bi temporal hemianopio, due to pressure of the tumour on the decussating 
fibres of the optic nerve in the chiasma This is determined bj plotting 
the fields of vision Early changes include primary optic atrophj and 
a scot oma for red "iOptic neuritis rarely results from generalised 
inerSsed intracranial pressure The thud, fourth o r sixth cranial 
nerves ma y be compressed in the cavern o us sinus with weaknesrbf the 
ml^cl^c^Ar~sterrosco^c~ X mV o /L^e sk ull This may show 
enlargement of the sella turcica o r erosion of one or both of the anterior 
or posti*nor dinoid proc^es of the hands A ** tufting ” 

appearance mav be seen in the terminal ]^alanges whicli show lines 
radiating like a"lan Sug ar tolerance t est In the early stages the 
tolerance may be dimini^ed, the blood sugar rising ahoVe^lie renal 
D^reshold a nd gly cosuna'resuU mg lAtcr tbercTs hj*popituitansm 
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with increased sugar tolerance Basal metobolic rate T his may he 
increased early and di m inished lateFIn the dis^^ . 

Differential Diagnosis The appearances of a de\ eloped case are 
typical In the early stages the special examinations mentioned above 
will help in the detection of a pituitary lesion 

Course and Complications The course is usually progressne, but 
there may be intermissions Certain types are desenbed" 1 Benign 
Duration up to 50 years 2 Ckrome Duration 8 to 80 j ears 8 Acute 
malignant Duration 8 to 4 years 4 Cephalic Head only affected 
5 Stationary 6 Formes frustes The headaches may become excru 
ciatmg and bhndness or dementia occur Death may result from heart 
failure, convulsions, diabetes melhtus, uremia or intcrcurrent infections 
such as pneumonia and tuberculosis 

Prognosis This is very grave, but there is a tendency to arrest 
in some cases, and a cure has been effected by operation 

TreatmentJ PX ray .tr eatment to th e skull may afford rel ief The use 
sfalbogtrol 5mg co' niore6&)]y tolowerthoeosinophilconteatofth e 

pitmtary and retard growth has been rccQtnmenHet1(a')npfration is 
usually advised on account of threatened loss of vision or severe head* 
ache A decompression and incision of the capsule of dura may relieve 
headache even if the tumour is not removable Tn<t»i 1 in emd dietetic 
restnctions may be necessary for the glycosuria 

H)*pop!tuitansm 

The effects produced by under activity of the pituitary vary with 
the age of the patient The characteristic features are sexual inactivity, 
mfantilism deposition of fat, lowered metabolism, and oversecretion 
of unne The lesion, if an adenoma, is of the chromophobe type, and 
probably produces its effect by pressure on the chromopiul cells of the 
pituitary In other cases the symptoms are due to a persistence of 
chromophobe cells and improvement occurs more granular cells arc 
formed 


Pituitary Infantilism 

The Lorain Tyye (Ateleiosis) The child does not grow, the trunk 
especially being short The mtelligence is good The sexual organs are 
small but there is no adiposity It is considered to be due to insufDciency 
of the anterior lobe 

Frohlich's Type (Dystrophia adiposogenitahs) Tliis was originally 
described m a Iroy of 14, and, at operation, a cyst the size of a hazel 
nut was found, which was thought to be in the pituitary Histological 
examination suggested an adenoma of the pituitary There was 
destruction of the sphenoid and dorsum sells, severe frontal headaches 
and bhndness of the left eje The disease may not commence until 
adult hfe There is adiposity affecting the arms, legs and trunk, 
especially around the pelvis and below the scapulae. The adiposity is 
probably due to a lesion of the neighbounng hypothalamus Tlie skm 
is smooth, the fingers tapenng, the gemtal organs immature, the Intelli 
gence is usually normal but there is a tendency to somnolence (fat 
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boy of Dickens) The blood pressure is often slightly raised The 
temperature is subnormal and the sugar tolerance is increased JIales 
tend to conform to the female type This variety occurring m child 
ren is sometimes called th« Bntsaudtype Another variation occurring 
m children, m Tvhich the face is round, is called the pudding face ’ 
type of Feamsides They are thought to be due to insufliciency of 
both lobes of the pituitary The Laurence Moon Siedl syndrome is 
characterised by obesitj, polydaclyljsm, mental deficiencj , and retinal 
changes resemblmg those of retmitis pigmentosa 

Hj’popltultarlsm In Adults 

There is usually general obesity, especially around the pelvic girdle, 
end diminution of sexual function. The male skeleton and pubic hair 
distribution tend to conform to the female type The fingers become 
delicate and tapenng and the skin smooth In females there is usually 
amenorrheea 

iS'imTTionda* Disease (Panhypopituitarism, antenor) This is due to 
^ficiency of the anterior lobe, s^ch is often found to be replaced by 
scy t issue, or which may be the site of an embolus, thfonibosls or 
haanorrha ge The onginsl case was aa^fafM witlTpuerpera! sepsis 
It may alM follow a severe post partum btemorrhage or be caused by 
tumours or cj-sts It oceuw m adults usually over the ^ge of 60, and 
aftects both sexes There is usually, but not always, marked emaciation, 
with trophic changes in the teeth, hair Monads, los^rs^liteTTogu t; 
mg an'd profo und weS knesgJ^-ThTaioDary and pubTcTiair are frequentlj 
lost '"Teicual po;^ ^ disappears, the te^erature a nd B3rR« are T ow 
The similarity to anorexia nervosa has been referred to ~la some 
respects it resembles Addison’s disease, but there is usually no pigmenta 
tion In others it manifests itself ns pituitary myxeedema or pituitary 
hypothyroidism. If imtreated, death usually occurs in 1 to 2 years, in 
some cases due to h^pogl} ciemic coma iUl grades of Simmonds’ disease 
exist, from the very mild to the very severe Complete recovery may 
Occur if the patient becomes pregnant again la panhypopituitarism 
the msulm sensitivity test shows hypoglycemia unresponsiveness, and 
the 17 ketosteroid excretion is iKually low. Hypoglj caimia im- 
responsiveness also occurs in Addison’s disease 

Dercum's Disease (Adiposis dolorosa) This usually occurs in women 
after the climacteric Painful, fatty, subcutaneous masses appear, 
especially m the upper arms nnd tlughs, and there is general 
weakn^ and mental deterioration In all eases of suspected hypo- 
pituitarism a sugar tolerance test should be performed The tolerance is 
usually increased. The basal metabolic rate is low X raj film of Uie 
skull may reveal alterations in the pituitary fossa, and visual disturbances 
may occur 

Treatment This is not very satisfactory If a tumour is present 
an operation may be necessary to relieve headache or preserve fusion, if 
the tumour is insensitive to irradiabon In pituitary infantilism treatment 
should be begun with I gr (30 mg ) of thyroideum or 0 05 mg of thyro 
xine sodium Orol administration of pitiutary extract is probably with 
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out effect Children may be given subcutaneous injections of growth 
hormone prepared from human pituitanes if available In Simmonds’ 
disease cortisone should be given by mouth in doses of 12 5 mg , one to 
three times daily Thyroideum J gr (80 mg ) gradually increased to 
1 gr (60 mg ) or 1 J gr (00 mg ) or the equivalent dose of thyroxine 
sodium daily, should be given after 10 days treatment with cortisone 

Diabetes Insipidus 

Definition A disease characterised by thirst and persistent polyuria, 
the urme bemg of low specific gravity and contaming no abnormal 
substance 

Etiology Probably all coses are due to lack of the anti-diuretic 
pituitary hormone, associated with hypofunction of the postenor 
lobe, or with lesions of the hypothalamus near the tuber cinenum 
The nucleus supraopticus m the hypothalamus is probably the controlling 
centre Water balance m the body is disturbed by loss of the oliguric 
honnone which normally affects the thm segment of the loop of Henle, 
stimulating it to absorb water and so to concentrate the urine Normally 
168 5 litres of glomerular filtrate are reabsorbed m 24 hours, and in 
diabetes insipidus this amount may be reduced to 130 htres The secre 
tion of the thyroid gland also appears to increase water elimination and 
symptoms of diabetes insipidus are sometimes associated with thyro* 
toxicosis Prediaposxng causes 1 Heredity, especially m the benign 
idiopathic cases 2 Age 10 to 40 years 8 Sex Males predominate 

Pathology The following lesions have occurred Sarcoma, 
secondary caremoma, a chromophobe adenoma sarcoid sphenoidal 
sinusitis, gumma or leuksmio infiltration of the pituitary , injury to the 
Sella turcica as by a bayonet or bullet wound or fractured base basal 
syphilitic or tuberculous meningitis involving the interpeduncular fossa 
It IS also a symptom of the Hand-SchuUer Chnstian disease and of post- 
encephahtic Parkinsonism Ilxpenmental puncture of the hypo* 
thalamus, or compressiou of the infundibulum by a clip results in diabetes 
insipidus At autopsy there may be enlargement of the kidneys 
ureters and bladder 

Clinical Findings The patient is usually a young adult, who 
notices mcreasmg thirst and the passage of large quantities of unne 
Rarely there is no thirst There may be a sudden onset after an injury 
He IS usually constipated, the mouth is dry, and sleep is disturbed by the 
desire for mictuntion Sometimes there is great hunger and tliirst be- 
comes unquenchable 

On Examination In an estabhshed case there is usually emaciation 
with a dry skm Naghbourhood symptoms may be present if the lesion 
IS a tumour The unne Specific gravity 1 001 to 1 005 Volume 
10 to 40 litres daily There is no alb umi n but occasionally a trace of 
sugar may be present Theblood Theredcellsmaj be over 6 millions per 
g.mm. The Wassermann reaction may be positive The sugar tolerance 
IS normal or diminished The basal metabolic rate is usually noiroal 
An X ray film of the skull may show enlargement of the sella turcica 

Differential Diagnosis Other varieties of polyuna and frequency 
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must be excluded, especially those due to chrome nephrosclerosis inter 
mittent hydronephrosis, diabetes melbtus, hysteria and an enlarged 
prostate The renal function tests and abnormal urinary constituents 
sen.e to diagnose chronic nephritis In hysteria and intermittent 
hjdronephrosis the polyuria is inconstant and a renal swellmg may 
be felt m the latter I^xammations of the urme and the blood for sugar 
dilTerentiate diabetes mcUitus The mcohne test may be used as a 
diagnostic procedure Normally the inlialation of the smoke of 1 to 8 
cigarettes until there is severe malaise giddiness, nausea or \ omiting, 
causes an antidiurctic response omng to stimulation of the suprsoptico* 
hypophyseal system and release of the antidiuretic hormone In many 
cases of diabetes insipidus no such antidiurctic response is obtained 
Coulee and CompUcatioos The hereditary type often runs a 
prolonged course for many years In other cases the course must 
vary with the cause Complications include pulmonary tuberculosis 
and coma , the latter is the usual mode of termination 

Prognosis This varies mtb the cause In idiopathic cases life may 
be little, if at all curtailed Syphilitic cases may be cured by treat- 
ment In malignant cases the disease is usually fatal within a year 
TVeatment In sj*ph«httc cases iodides and penicillin should be 
given A salt poor diet may be given but the fluid intake should not 
be restricted Pituitrm lias an antidiurctic eifect, 1 ml (20 units) may 
be required two or three times a day intramuscularly or last thing at 
night, or 0 5 ml of Pitressm (vasopressin), which is the active con 
stituent If intestinal cobc ensues 1 ml of Pituitnn (half strength) may 
be gii en 05 a nasal spray, or on a little woo! os a nasal plug os an oltcma 
tive but this IS not always eflicacious A more prolonged e/Tect, lasting 
for about 44 hours is obtained by the subcutaneous injection of 1 to 
1 5 ml of Pitressm Tannate (5 pressor units in 1 ml of peanut oil) 
This treatment may have to be continued indefinitely Chlorotluazide 
or hj drochlorthiazide has given good results (see p 2 14) ThjToidectomy 
has proved successful in certain cases following encephahtis lethargica, 
and m those associated with thyrotoxicosis 


THE THYJtUS GLAND 

The thymus increases normally in size until puberty, after irhicb it 
gradually atrophies The thymus may hypertrophy if the suprarenals 
atrophy 

Status Lympbatlcus 

A condition characterised by enlargement of the thymus gland and 
lymphatic tissue generally The symptoms include ITiymic asthma 
due to pressure of the enlarged gland causing dyspnoea with stridor 
This may be mistaken for croup due to laryngeal obstruction Sudden 
death may occur during sleep or during the administration of 
an anasthetic, possibly due to mcchamcal stimulation of tlie >agus 
Enlargement of the thymius can be diagnosed by X ray examination and 
treat<5 by exposure to \ rays 
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Thymic Tumours 

These maj be simple, such as a hpoma or fibroma ; cystic, such as a 
dermoid , or malignant, such as a carcinoma or sarcoma Tlie tumour 
may also be due to Hodghm’s disease The effects produced are mech 
amcal, those of a superior mediastinal tumour In mj asthenia graMs 
small non malignant, soft, encapsulated nodules are found in some eases 
A thymic tumour may be shoun by lateral tomogmplij 

Treatment The tumour may be Temo%cd in some cases by an 
operation mvolvmg splitting of the sternum If this is not possible, 
X rajs should be used 


THE TESTES 

The luteinismg hormone of the anterior pituitary is concerned with 
the descent of the testicle and provokes the internal secretion of the 
mterstitial cells, which is known as testosterone 

Testosterone can be synthesised and is inactive when given by 
mouth and has only a short effect if injected Subcutaneous xmplanta 
tion of six 100 mg pellets produces an effect which lasts about six 
months 

Jlethj Itestosterone is effective when given by mouth, but on absorp* 
tion from the intestine is chiefly destroyed before reaching the systemic 
circulation ItshouldbetakeQasalOor25mg flat tablet, to be dissolved 
under the tongue or between the gum and cheek 

Testosterone propionate is a sborUactmg ester end should be given 
by intramuscular mjection two or three tunes weekly m doses of 5 to 
50 mg 

Long acting esters have been prepared for intramuscular injection, 
such as testosterone oenanthate and propionate (Pnmoteston Depot) 
250 mg are efOcacious for 8 to 4 weeks 

The mole sex hormones have three mam actions 1 Deielopmeni of 
secondary male sex characlensltcs They ore used as replacement agents 
in hypogonadism due to primary testicular atrophy or to testicular 
atrophy due to mumps or injury Tbcj ore also of value in cases of 
eunuchoidism or after castration, or with certain pituitary lesions, such 
as chromophobe adenoma 2 Anlt astrogentc effect In certain func 
tional menstrual disorders a daily oral dose of 10 mg of mclhjllesto- 
sterone is of value This is usually gt\ en for two weeks before menstnia 
tion is due X’or cthisterone (Pnmolut N), 5 mg tab once or twice a 
day, may be more effects e Both of these preparations may be used in 
cases of inoperable breast caremoma, to try and arrest the primary 
groi\th and promote the formation of new bone in osseous metastoscs 
ith methyltestosterone large doses may be required and these may lia> c 
a vinlising effect This is less Iikdy to occur with X^or-clhistcrone 8 
Anabolic action Androgens such as norctliandrole fNUevar) 10 mg tab 
daily may be gi\ en to increase weight in sery thm women, to lay down 
protein m skeletal muscles and in the matnx of bone They are also 
used to rehe\e muscular weakness in men suffering from androgen 
defiaency and, given with ccstrogen, they are used m the treatment of 
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senile osteoporosis For this Mixpgen (etlun>loestradiol 0 00-JJ mg, 
and methyltestosterone 3 Q mg ) may be used m doses of 2 to 6 tabs 
daily The above account is largely based on the article by P SI F 
Bishop (B Jil J , lOeO, 1 , 184) 

THE OVARIES 

Oconan Bormona As described above the ovary, when stimulated 
by the pituitary gonadotropic hormones, secretes the cestrogenic 
hormone, cestraiol, and the active pnnaple of the corpus luteum, 
progesterone (Estradiol is concerned with the growth of breast duct 
tissue, and with the proliferative changes In the uterine wall which 
occur during the first half of the menstrual cjcle Progesterone causes 
premenstrual changes m the uterine mucosa, is responsible for the 
implantation of the ovum and placental formation, and gronih of 
the aheolar breast tissue during pregnancy (Estradiol, uluch is 
regarded as the primary hormone is not dctectob/e m the urine Instead 
the structurally related but physiologically less active compounds, 
cestrone and oestnol, are found Unnary extncls do not contain 
measurable amounts of progestational substances Progesterone cannot 
be isolated from late pregnancy urine or blood os such but tlie btologi 
cally inactive reduction product, pregnonediol cm be obtain^ 
S^mUietjc osstrogenic analogues (such as stjlbteslrol, hexccstroJ and 
diencestrol) are available for chmcal use Progesterone is obtained from 
the corpora lutea of sows, or it can be synthesised 

Clinical AppUealions The value of these cestrogenic substances 
m the treatment of amenorrha» is doubtful, but prunarj nmenorrheea 
with infantilism has been treated by the injection of 250 000 inteN 
national benzoate umts of oestradiol spread over a penod of 5 weeks 
To mlubit lactation after childbirth stilbcestrol, 5 to 10 mg , given by 
mouth withm 24 hours of the birth, is usually sufficient For the treat- 
ment of kraurosis and senile vagimtis 1 to 5 mg t d s are required, and 
for vulvo vaginitis m infants and children 1 mg tablet, crushed in milk, 

13 given 1 1 d , for 12 doses Sjunploms due to defieicncj of o\ arian 
secretion occur at the climacteric “Hicy include nmenorrheea, headaclie, 
flushings, mcreose of u eight and ner\ous instability These usuallj pass 
off m the course of 2 or S years The nervous symptoms can be rchoi cd 
to a certain extent by the adramistnition of bromides such as sodium 
bromide S to 10 gr (0 3 to 0 0 G ) t.d s The admiwstration by mouth of 
stilbcestrol or of diencestrol has been laigely replaced by an antlrogen 
CEStrogen combination, such as etlunylccstradiol 0 01 mg and methj lies- 
tosterone 8 mg (Mepilin) 2 tabs , 1 to 8 times doilj The dose should 
be reduced as soon as the symptoms improve Progesterone is used for 
the treatment of threatened abortion StolOmg dmlj fornsliortpcnod, 
for habitual abortion, 1 to 2 rog daily until the thirtj second week of 
pregnancy, and it is sometimes of value in menorrhagia, 1 to 6 mg 
daily for 0 days The symptoms ot premenstrual tension can be relieved 
by the intramuscular injection of progesterone, 10 mg , or by mouth 
Mixogen tab , 2 tabs daily for 12 days from the 10th day of each cj cle 
Tablets, 10 mg , of Enavid (norcthynodrel and etlunylccstradiol 3 
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methyl ether) are used as a cootraceptive in doses of 5 or 10 mg daily 
by mouth They are given on the fifth day of the menstrual cyde for 
20 dajs Side effects mdude nausea, vomiting and headache 

INFANTILISM AND DWARFISM 

Definlhon Infantilism is a condition characterised by delay of 
adult development with deficiency of secondary seimal characteristics 
There may be no abnonnahty of growth. In dwarfism the secondary 
sexual characteristics, mental and bodily, are present, but growth is 
stunted 

Infanbhsm 

This may be due to 1 Defictaiqf of an tniemal seereiton Thyroid 
deficiency as in cretinism, pituitary deficiency as m the Lorain type or 
Frohlich’s tj’pe of infantilism. An infarct in the antcnor lobe of the 
pituitary will also cause progena Pancreatic deficiency as in pancreatic 
infantilism with inefficient fat digestion, renal deficiency as in renal 
infantilism associated with cardiorenal degeneration and dilatation of 
the bladder, ureters and pelvis of the kidneys, testicular and ovarian 
deficiency as in male and female eunuchoidism 2 Mongolism This may 
occur especially m the last bom child in a large family, or if the mother 
IS elderly There is mental deficiency and the appearance of the child is 
characteristic The palpebral opening slants downwards and mwards, 
the hands are broad, the mdex finger is short and the little finger 
curved with concavit} to the radial side In about 27% of cases 
two creases only, instead of the normal three creases, are present on 
the httle finger of one or both hands, the distal and medial creases 
being replaced by a crease between the distal and proxunal inter 
phalangeal joints (Penrose) The foot “grasp-reflex” is present 
in about 5% of cases The tongue is often large, fissured and pro- 
trudes The^spositionisususUycalmandaffectionate Enlargement of 
the thyroid gland and congenital heart disease may be present The 
condition is incurable and not benefited by thyroid treatment There 
appears to be a predisposition to the development of leukiemia m 
mongols The cl^mosone abnormab^ is desenbed below 3 Con- 
genital dberrations and diseases such as microcephaly, congenital heart 
disease, anangioplastic infantilism (the aztenes bemg impropeAy 
developed) persistent thymus and congemtal sypbibs 4 Acquired 
disease and infections such as extensive bronchiecta^, ankylostomiasis, 
malaria and alcoholism 

Dwarfism 

This may be due to such conditions as nckets, renal dwarfism, 
spinal canes, osteogenesis imperfecta, achondroplasia, phocomelus 
s= a seal, nf^os = limb), hydrocephalus and microcephaly. 

Sex Peterminatioa 

In some cases it is not possible to decide by clinical examination the 
true sex of the patient. Special methods hai e been evolved to determine 
the sex by microscopical exammatioa of certain cells 
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Niidear stx deirnmnation In 1949 it was noted that the nuclei In 
cells of females frequently contained a deeply staining dot, close to the 
inner surface of the nuclear membrane and that this is absent in male 
cells For this test smears are made from the buccal mucous membrane 
and the dot is referred to as the sex chromatin A chromatin positive 
body mdicates a female, and a chromatin negative one a male 

In 1054 it was found that a drum stick projection is present on a 
smaU number of nuclei of polymorphonuclear leucocytes in females but 
never in males The drum stick is attached to the rest of the nucleus 
by a thm thread. In some cases it forms a sessile nodule on the nucleus 

Genette ta determinaiion In 1956 it was shown that the normal 
number of human chromosomes is 46, and not 48 as previously thought 
Forty four of the chromosomes (22 pairs) are autosomes and non- 
sexu^, and one pair is composed of sex chromosomes These are ftliVe 
m the female, they are called XX and are probably the seventh pair m 
order of size They are metacentnc which means that when the c^rao 
somes split fongitudmaUy the two chromatids thus formed remain 
attached at their centres In the male the sex chromosomes are unlike 
and are called XY, the Y chromosome being smaller than the X The 
Y chromosome is acrocentric, the two chromatids formed by spbttmg 
being attached at one end 

The ehromatm dot m the tissue cells and the drum stick projection 
on the polymorphonuclear nucleus are thought to be part of the XX 
chromosome If the nuclear sac test is ehromatm positive, two X 
chromosomes are thought to be present Chromosome studies are made 
on short term cultures of bone marrow cells 

Gonadal tex deiervunaiton Normally the cortex of the primitive 
gonad develops in the female into an ovary, and m tlie male the medulla 
develops mto a testis The gonads are responsible for the mole or female 
development of the genital tract There are two vaneties of gonadal 
dysgeneiu, Khncfelter’s syndrome and Turner’s syndrome KltnefelUr'a 
ayr^rome Here the patient is apparently a mole He has small testes 
which fail te'Salure, gynaecomastia and aZ^c^ penma Thenudear sex 
chromatin teat is positive and'lhere are 47 chromosomes, owing to the 
presence of an extra'X chromosome The genetic constitution i s_XXY 
Turner’s ryndrome (ovanan dysgenesis) The patient anato micalb-is 
apparently a ^male, actually ** she *’ is neither male nor female The 
condition is charactensed by dwarfism, webbing of the neck, sometimes 
coarctation of the aorta,_r^ green, colour blindness in 8% of coses, a 
small uterus and failure of development of .secondary sex charactcnstics 
at puberty 'TThe o> artanlitroma only occasionally shows germinal cells 
The nudear sex chromatin test is often neg ative and t here is ^ly_one X 
chtomosone and no Y chromosome The genetic oonstitutfonls therefore 
XO ~ 

In Mongolism the total number of chromosomes is 47, owing to the 
presence of a small extra acrocentnc nutosome, which is found in males 
and females In acute leuheemta abnormal diromosome findings ha\ e been 
recorded m some cases 

In Psntdo-hermaphndtlism the patient is regarded as bemg a mate 
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or female according to the gonad irhich is present and not according to 
the external genitalia which may be mixed male and female or of the 
sex opposite to that of tlie gonad. The nuclear sex determination tests 
afford good e\^dence of the Ijiie of gonad present. Tlus is of some 
importance s>hcn plastic operations on the external genitaha are bemg 
considered to correct defects and mahe the patient a roan or a woman. 
The sex in which the patient has been brought up — the toaal sex — does 
not necessarily agree with the nuclear sex, although it may acrord with 
the anatomical sex, and this should be remembered when a plastic 
operation is contemplated 

In True hermaphTodxixsm the gonad contains both testicular and 
ovarian tissues or one ovary and one testis are presenL The external 
genitalia maj be male or female The nuclear sex determination test is 
chromatin positnc m many cases, but the frequency of occurrence of 
chromatin positnc findings and of dnimsticks on the polymorpho- 
nuclear nuclei IS within norma! limits 



CHAPTER XIV 
THE TROPICAL DISEASES 
Malaria 

RefiiilUon A disease characterised by recurrent attacks of fever, 
due to infection with a specific protozoon. 

Etiology M&lana is due to infection with a protozoon, the 
Plasmodzum malana: Infection m man is caused by the bite of a female 
anophehne mosquito The mosquitoes may fly normaJlj 1 to 2 miles 
(1 6 to 8 2 km ), or as far as 10 miles {16 km ) if aided by the wind Tour 
types of plosmodium affect man, the P vuax causing benign tertian 
malana, the P nialance causing quartan malana, and the P falapamm 
causing mahgnant tertian malana The P ovale is an uncommon para 
site, so called because the infected red cell becomes oval shaped It 
causM a tertian fever The mcidence of malana m a locality can be 
gauged by the spleen index, t e , the proportion of the population with a 
palpable spleen, ond the parasitic index as shown by blood sbdes These 
run very closely parallel 

Tlie L\fe Cycles cf the Parasite The mosquito forms the definitive 
host and man the intermediate host There are two cycles, an asexual 
cycle in man and a sexual c}cle in a mosquito 

The Asexual Cycle The mosquito, when it bites man introduces 
sporozoites Within 2 hours the sporozoites disappear from the blood 
and Settle in fixed tissue cells, particularly in the liver TJiey now pass 
through the schizont stage and merozoites ore discharged into the blood 
This IS known as the pre erytlirocytic or PE phase of the parasite 
After about n week these enter the red cells and become trophozoites 
These grow and dmde into segments forming schizonts (rosette), 
which rupture, liberating merozoites into the blood The merozoites 
may now enter other red cdls forming trophozoites, thus completing 
the asexual cycle This constitutes the erythrocytic or E cj clc of the 
parasite and causes the cfimcaf attack of nrnfana The majority of the 
parasites are in the capillaries of the spleen and bone marrow and not 
in the peripheral circulation 

The iS’&rual Cycle Some of the tropliozoitcs may enlarge and become 
macro- or inicrogametocytes If tliese remain m the blood they die 
without further deselopment If, however, a mosquito bites a man 
when the gametocytes are present, they are taken into the mosquito s 
stomach, where further development occurs The inacrogametocjie 
becomes a female gamete and the microgamctocj'te forms a microgamete 
A microgamcte enters and fertilises a macrogamete and a zj gote results 
This passes through the mucous membrane of the mosquito s stomncli 
and forms an oOcjst Numerous sporozoites develop jn this c>st, which 
finally ruptures into the abdominal cavnly, and the sporozoites pass to 
the salivary glands of the mosquito and are injected into man by the 
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mosquito’s bile In P falaparum infections the PE pliase ts thought 
to disappear soon after the E cycle is completed Hclapses arc due to L 
forms persisting m tlic blood In P cirot, P tnolan® and P ovale 
infections the infecting agent remains m the !iv eras the exo erythrocytic 
or LE phase, and relapses are probably due to mcroioiles liberated 
from this source 

These stages can be represented diagrammatically as shown 
below 

The mam distinguishing features between the types of parasite are 
as follows 

Pliumodtum Vivax This causes benign tertian malaria The 
duration of the asexual c) cle m man is 48 hours The schixont u like a 


Sexual 

c)cle 

in 

mosquitoes 


Asexual 

cycle 

in 

man 


rosette with about J8 meroxoitcs. SchOITner’s dots (deeply staining) are 
seen inside some of the red cclb, whicli arc enlarged and pale. The 
gamctocjtcs arc large and round 

Plasmodium Malana Tins causes quartan malaria The duration 
of the asexual c>cle in man is 72 hours, theschizont ts like a dais} head, 
with C to 12 mcrozoitcs The red cells are normal The gamctocytes 
are large and round 

Plasmodium Falaparum This causes icstivo autumnal or malignant 
tertian or sublcrlian malana The duration of the asexual c> cle in man 
is probably 48 hours Schizonts arc rarely seen m the peripheral blood, 
but they contain about 20 trr^ularly arranged mcrozoitcs The 
gamctocytes are crescentic, the female ones having more pomted ends 
than the male Predisposing causes 1 Lo«dity Slalam is nfc in 
the tropics, especially m India, Africa and America. It also occurs in 
Southern Europe 2 Temperature A mean temperature of C0*F 
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(16 5® C ) for at least 2 weeks js necessary for the development of the 
protozoon m the mosquito Stagnant water favours breeding of the 
mosquitoes 3 Season and rainfall The effect of these upon the inci 
dence of malaria vanes in different locahties 4 Age Children are 
especially susceptible, but all ages maj be affected 

Pathology. The spleen becomes enlarged and very hard in chronic 
cases (ague cake) In acute cases it is soft and swollen The hvcr may 
be enlarged and dark red The bram maj be dark slate-coloured 
Parasites and pigment may be found in the vessels in vartous organs 
such as tlie spleen, kidne} s and bram 

Clinical Findings. The symptoms in the benign tertian and quartan 
types of malaria, apart from the tune mtervals of the fever, are usually 
indistinguishable ITiepatientcomplainsorpenodicalattacks beginning 
generally about noon or later, of malaise, shivenng, headache and 
perhaps nausea- He feels cold all over and may vomit. After a varying 
period of about 2 hours the skin becomes hot and Hushed, and the 
headache is more mtense. This phase persists for 2 or 3 hours, and is 
then followed by sweating and marked relief from the discomforts 
On Examinatton During the laitial cold stage the skin is blanched, 
but the body temperature rises to about 102“ F or 104* F (38 9* or 
40® C,), and the pulse is frequent The fever is thought to correspond with 
the libation of the spores m the blood perhaps due to freeing of their 
to^ns, but there must be a threshold value, a definite amount of toxm 
bemg required in any individual to produce a nse of temperature Thus 
patients may have schizonts in the peripheral blood without any fever, 
and agam there may be fever without schizonts being found, although 
they are probably present deeper m the body In the hot stage the 
temperature begins to fall, and m the sweating stage it reaches normal 
or subnormal The whole attack lasts about 12 hours 

In the benign tertian infection the pyrexia! attacks follow each other 
every third day, in the quartan every fourth daj (regularly inter 
mittent fever) Daily (quotidian) attacks may be due to a double 
infection with benign tertian, or to a threefold infection with quartan 
malana, or in some cases to malignant infection A mixed infection may 
cause irregular attacks of fever 

In malignant (sufatertian) malana attacks are liable to occur in the 
summer or autumn m temperate zones, but m the tropics this seasonal 
incidence does not prevail In the less severe types the attacks may 
recur daily or every other day, or at irregular intervals Frequcntlj 
there are no rigors, but the fe»er may last for 24 hours or longer 
Specially severe > anations include (a) Cerebral malana, in which the 
patient rapidly becomes unconscious with hyperpyrexia, the tempera 
ture being over 107® F (41 0* C ) In other instances there may be 
con\Tilsjons, paraljsis or meningitic symptoms- {b) Algid type The 
skin remains cold, and the body temperature may be subnormal or raised 
above the normal There is great collapse and weakness In some cases 
there is vomiting or diarrhoea, or baanorrhages mto the skin and various 
organs (c) A bilious remittent fever The cliarectenstic features are the 
continuous temperature, jaundice and biliary vonutmg There is usually 
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severe epigastric pam In the typhoid type the patient is more il], the 
tongue IS dry and delirium present. Blackwater fever is probably a 
variety of malignant malaria 

The spleen is usually palpable during the paroxysms, and in 
persistent cases remains so between the attacks, eventually becoming 
hard It maj reach to the umbilicus The blood When the tempera- 
ture rises a film should be made, and stamed for parasites 

Exammation between the attacks usually yields negative results In 
chronic cases a h'emolj'tic anaemia develops, and the large mononuclears 
may increase up to 20% A positive Wassermann reaction may be 
obtamed after the attack, but it is not umversally accepted that this is due 
to the malana An mdireet van den Bergh reaction is present m a large 
proporbon of uncompbeated cases of subtertian malana The unne 
Albumin is present m a few cases and Iiamoglobmuna is the 
charactenstic feature of blackwater fever 

Differential Diagnosis In a malarial country malana is the cause 
of the majority of fevensh attacks, but when the patient has resided 
out of a malarial distnct for several j ears the infection dies out. Malana 
must be diagnosed from otherponditions, sucl^ kala-if^.J ubhfculosis, 
amccbic^epatitis, tyTihOiu fever, sunStfoke, menm^tis, cholera, 
dyseritfry, and pyiemic infections causing ngors The diagnosis rests 
upon Finding the parasite in the blood Prophylactic doses of 
quimne or mepaerme obscure the diagnosis, as then no parasites are 
likely to be present in the penpheral blood The response to anti- 
malanal drugs If the temperature does not fall after their adeouate 
administration the pyrexia is olmost certainly not due to malana The 
presence of a leucocytosis is also evidence against malana (d) Herpes 
labialis IS frequently noted m an attack of malana. 

Course and Comphcations The course depends largely upon the 
treatment the attacks m the bemgn tertian and quartan varebes are 
usually readily controlled, but there is more difficult with the malig 
nant type In certain locabties blackwater fever la bable to 
ensue m patients suffermg from chronic malana or m those who ha\e 
been improperly treated Relapses, where fresh infecbon is impossible, 
may occur at considerable intervals after the last infecbon, and may be 
due to the schizonts lurking in the internal organs, or bemg present 
m too sroaff numbers in tfie peripAeraf bioou' to 6e uefecfca’ SlsSsml 
cachexia is a troublesome feature of repeated attacks Complies 
tions include Bronchitis, labial herpes, neuralgia, neuritis, asthma, 
glicosuna, and pneumonia Pulmonary tuberculosis may develop as a 
sequela Blackwater fever is probablv a complicabon of mabgnant 
malana 

Prognosis A favourable prognosis depends largely on early 
diagnosis and adequate treatment The outlook is usually very grave 
in the cerebral and algid types of malignant malaria. Death is most 
often due to cerebral malaria. 

Treatment PTophylactic This is concerned with (a) Elimmation 
of the breeding grounds of the mosquitoes This is best effected by 
drainage and by sprinkling stagnant pools with some substance to 
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destroy the Jarv® of the mosquitoes D,D T powder, spraj ed from 
aeroplanes, is elTective, for 1/10 lb per acre (11 2 mg /sq metre) on water 
will destroy all mosquito larvre (6) Destruction of mosquitoes in houses 
or cattle sheds dunng the wmter (c) Prevention of mosqmto bites by 
the use of electnc fans, sleeping nets and protection of the onUes during 
the evening or early morning by two pairs of socks or Wellington boots 
Dimethyl phthalate may be appbed as an insect repellent, m the form of 
a hquid, cream or lotion, to the skin or clothing (d) The prevention of 
infection m non unmunes, t e , those who go to on endemic area and who 
have not previously suffered from malaria, is a matter of some impor- 
tance The drugs most often used are clilorogmae diphosph ate (AraJen), 
amodiaqume (Camoqu in), mepaenne ( Atebrmj, and proguanil (Palu 
dnne), and quinine, oidy if these drugs are not available 

Chloroquine is given in doses o f 2 tabs (g=C00m g hose) and 
amodiaquine 2 tabs (= 400 ro g_ Jiase) once a week for an _adult , 
mepacn nejDr.progua nil 1 tab 100 daily . Such prophylactic treat- 
raent should be begun 2 weeks before entering a malarial country 
and continued for 4 weeks after leavmg the endemic area 

Causal prophylaxis i e , destruction of the parasite before it enters 
the red cell, can probably only be effected in F falciparum infections 
Tb l? 13 achieved by the use o f progua nil or of pyrimethamine (Para 
prim) , 1 t ab 25 mg weekly In the other vafretics'ofmfectimipropHy 
laius irSfe^ed by suppression of the parasite in the blood Relapses 
are therefore liable to occur for a time ^ter cessation of treatment 
Curalice The patient should go to bed and be kept warm with 
blankets and hot bottles during the cold stage The tr^tment varies 
with the type of infection present For F falaparum infections 
chloroquine, amodiaquine or mepaerme may be used severe case 
chloroquine, 200 mg , m 6 ml ampoule, is given intravenously The 
contents areinjreted, in 10 ml pyrogen free stenle distilled water, very 
slowly intravenously The dose can be repealed after 8 hours, up to 
8 doses m 21 hours It is not likely to produce blackwater fever In 
less severe cases it is given bj mouth in the following dosage 4 tabs 
( =s GOO mg base), followed G hours later by 2 tabs On the next 3 days 
2 tabs The dose of amodiaquine (Camoquin) IS 8 tabs (=C00mg base) 
the first do,v^ then 2 tabs daily for 2 da,ys The dose of zncpacrine is 
Stabs (=a SOOmg) t,i d on the first day, 2 tabs tid on the second day, 
and 1 tab 1 1 d for the next 5 days Alternatively, m a v cry severe case 
an intravenous injection may be given very sloirl} of quinin dihjdro 
chlond 10 gr (0 0 G ) dissolved in 10 to 15 ml of sterile pyrogen free 
water or well diluted m normal or dextrose saUne 

The treatment ofan acute attack of F wvax,P malanceOTP ovals 
infections consists m the eradication of the E (erythrocytic) fonns of the 
parasites by chloroquine, amodiaquine, or mepaenne, ns for F falct 
parum infections, followed by attempts to get nd of the EE (exo- 
erythrocytic) forms by the use of one of the 8 amino quinolines such os 
primaqiune which is said to be less toxic than pamaquine The tablet 
of pnmaquine c onta ins 7 5 mg of t lie.bas e an d is given bid for 10 
days 
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Blaclovater Fever 

(Malanal Hamoglohxnuna) 

Definition. A complication of malaria, characterised by 
bsemoglobmuria 

Etiology. Blackwater fever is usually considered to result from 
chronic infection ■mth subtertian maiaria A chill, fatigue, or a dose 
of qmmne, may precipitate an attack Smce quinine has b«n largely 
replaced by more elEcient antimalanal drugs, blackwater fever is less 
often met with The destruction of the red cells is presumably due to a 
lysm, but no such lysin has been demonstrated in the peripheral blood 
Parasites are found in the blood m over 70% of cases before the onset of 
the hsemoglobmuna, usually of the subtertian type \Vhen severe 
haemolysis is taking place the parasites are difficult to demonstrate in 
the blood Predisposing causes 1 Locality Districts where the ina- 
dence of subtertian malaria is high and the disease is endenuc. It is thus 
especiaUy prevalent m tropical Africa and m certain parts of India, etc 
It occurs m England in patients who ha\ e returned after contracting 
subtertian malaria abroad 2 Nationahty Europeans are more prone 
than natives 3 Hepeated attacks of malana The patient has usually 
lived over 6 months m the tropical countr> 4 A previous attack of 
blackwater fever 

Pathology The kidoeys are enlarged and very congested The 
renal tubules are obstructed with dibns The spleen and liver are 
enlarged, soft and pigmented The bram and bone-marrow may be 
pigment^ and tbe heart show fatty changes The hxmol) sis is beheved 
to occur m the general circulation and not m tbe kidneys 

Clinical Findings. Tbe patient is usually an adult European, who 
has been in a malanal country for over 6 months and who gives a history 
of repeated attacks of malana for which be takes quimne The onset is 
generally sudden, with a ngor, the unne is then noticed to be red and 
there may be some frequency Fevensh symptoms such as malaise, 
thirst, headache and loss of appetite, are complained of There may be 
severe pain in the epigastrium or loins, with nausea, or vomiting of blle- 
stained fluid Hiccough is a symptom in verj severe cases 

OnExamimUton The patient is often jaundiced and the temperature 
IS raised to 102" F {88 9® C ) or over Tbe spleen is palpable and tender 
ness may be ehcited over it, in the epigastnum or renal areas The unne 
In some cases there is pcljuina, m others oliguria or anuria The urine 
vanes in colour from almost black to pale red A dark deposit settles 
on standing The specific gravity is raised, and the reaction is acid 
Albumin is present m considerable quantities The red colour is due 
to blood, ^let Hb being present and Oxy Hb in the severe cases The 
deposit consists of blood and granular casts, epithelial cells and a few 
red cells The blood There is a hsemolytic anvmia of varying degree 
The red cells may be diminished by 60% within 24 hours and may show 
ghost forms and punctate basophilia The fragility of the red cells is 
normal The white cells The large mononuclears may show an increase 
up to 10% or more. The mdirect van den Bergh reaction is positive 
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and in severe cases the direct reaction ts also positive The blood urea 
ts raised Oxyhemoglobin and metbemalbumm are present m the 
plasma 

Differential Diagnosis The jaundice, temperature and bilious 
vomiting with dark urine are suggestive of jellow fever In yellow fever 
there is hicmatemesis and the unne contains bile Other causes of 
hffimoglobinuria rarely require elimination. There is usually no difficulty 
m diagnosis 

Course and Complications The hsmoglobmuna persists for a few 
hours or days, and relapses are not mfrequent. The temperature falls 
to normal when the urine clears Complications include Suppression 
of unne and hj'perpyrexia Cholelithiasis may ensue as a sequela 

Prognosis There are many mild cases which recover, but the 
outlook IS very gra\e m any severe case 

Treatment J^rophi/lactie In distnets where blackwater fever is 
endemic, e^ ery attack of malignant tertian malaria should be adequately 
treated with chloroquine or amodiaqume (Camoqum) m doses given on 
p 733 

Cura/ice The disease should never he treated lightly. The patient 
must be put to bed and kept lying down at absolute rest He should 
be given fluids containing dextrose, the amount of urine passed must be 
measured and charted daily, and when diuresis occurs the volume of 
ingested fluid can be increased The intake of fluid should not exceed 
the output from the various sources, such as vomit, sweat, urme and 
ftcces, except m very hot countries An alkaline mixture containing 
Sod bicarb 80 gr (2 0 ), sod atrot. 20 gr (1 2 G ), sp chlorof 7 m 
(0 45 ml ), aq menth pip dest ad 1 fl oz (80 ml ) sboidd be given suc> 
hourly or four hourly The value of endeavounng to keep the unne 
alkalme has been disputed In some coses, despite large doses, the unne 
remains acid If romitmg prevents this, dnp rectal sahnes, containing 
sod bicarb 120 gr (8 G ) to 1 pmt (COO ml ), should be given It is not 
now believed that oliguna or onuna is due to blocking of the renal 
tubules with precipitated ii®raogIobm denvatives from on acid unne It 
is considered to be due to glomerular failure and renal anoxia If there is 
ohguna hot applications, such ns water bottles, should be apphed to the 
loms An intravenous injection ot 1 pint (COO ml) of 5% dextrose m 
normal saline or of 2% sodium bicarbonate in normal saUne may prove 
helpful If vomiting prevents the taking of sufficient fluid, rectal mjec- 
tions of 4 to 8 fl oz (120 to 240 ml ) of normal salme contaimng 5% 
dextrose should be given every 4 to 6 hours To try and prevent anuna 
prednisone should be given in doses of 10 to 20 mg q i d. If anuna 
develops a continuous mtragastne dnp (see p 487) may used, with a 
greater fluid intake in a tropical country The bowels are opened with 
an enema if there is constipation, before the rectal sahnes are given A 
dnp blood transfusion of 500 to 1 000 ml should be given to patients 
with polyuna Careful cross grouping is necessary to prevent hiemolytiG 
reactions For penpheral circidatoty failure, treatment consists of 
warmth tlie intramuscular injection of 1 ml of Pitressm and the oral 
administration of ephedrme hj drochlor i gr (80 mg ) repeated six 
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hourly or an intravenous drip may be given of 1 noradrenahne (see 
p 252) It IS usually considered inadvisable to prescribe any anti- 
malanal drug during the acute stages of the illness and the aniemia 
generally improves spontaneously dimng convalescence After re- 
covery it 13 advisable for the patient to leave a malarial country, as 
dangerous relapses are to be feared Parasites often reappear 5 to 14 days 
after the hiemoglobmuna has ceased and a course of chloroqume or 
amodiaqume should be given 


Amoeblasls 

{Amalnc Dysentery. Amoetnc Hepatitts Pulmonary Amabtasu) 

Definition Amcebiasis includes the diseases m man caused by 
infection w ith the ±!ntamasba~hts[Slytlea 

Etloiogy The causative agent is Ihe Entamabahtsiolytica. This 
exists m an amceboid or vegetative form and as a c} st' The amceba is 
actively motile, has a clear ectoplasm and usually contams engulfed 
red cells The ej st contains four nuclei Man svallows the cj^sts m food 
or water In the intestine amcebie develop , some of these ameeb® form 
cj sts which are excreted m the fieces The house fly probably cames 
the cysts to food and water , or food may be contaminated bj the 
fingers of a cyst passer Predisposing causes Locahty, especially 
Egypt, India, Alesopotamia and ports of America 

Pathology The amoebte i nfect the large intestine, working thei r 
Yray through the mucous membrane They cause coiiiqu^ie necrosis 
in the submucous tissues and*a botU^sha ped ulcer f ormL The ulcers 
enlarge and haveran undermined edg e Tbe\ are s_i tuated_lpngi« 
m the i^ert me, and torm especially in the csecum and at 
mtestmal flexures The amcebie may pass to the liver vtd the portal 
vein and produce hepatitis, or a single abscess or multiple one s, the pu s 
i^mkish brown (anchovy sauce) and usually st cri]e'“‘An6eSie are found 
in the scrapings from the abscess wall The liver abscess may rupture 
into the lung, stomach duodenum, colon peritoneuni, and rarely into 
the pericardium Abscesses may form in the brain or spleen as tiie 
result of a systemic infection 

Incubation Penod In experimentally infected man this varies 
between 0 to 94 day s 

Climcal Findmgs The patient may be a child or an adult, who 
complains of diarrhcea coming on gradually, with abdommal pain 
There is tenesmus if t^ lesions are situated low in the rectum 

On Examinalion ’ tende rness may bc-chcited over_t be_cacum or 
trans \ erse colon or in th e left il iac region _The temperature is usually 
not raised or only slightly so I n this ^ute simple type the bowels are 
opened about 12 time&jnjhe 24jiours a^d the m otions c ontain mucus 
pus dark blood ^jmd some faces If untreated the condition usually 
remits after a few neeks, but recurrences are common Examination of 
the stools The specimen should be sent to the laboratory directly it 
IS passed and examined for amcebx or cysts, and if not found another 
specimen sent daily for 5 to 7 days The cellular content of the stools 
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m amoebic dysentery shows a preponderance of mon onuclear l e ucocytes ' 
or dc pienerating enith^hfll p.eHs The field usually swarms ^ritlTbactena 
and” Charcot Le y den cr ystals are often pres e^. In chronic cases 
diagnosis may at^imes be made Py sigmmdoscopj and finding amceb» 
m scrapings from an ulcer walL 

Other vamlus include I'^cuU gangrcrunts dysentery A short 
fulmmating illness, m which hjcmorrbage and perforation are liable to 
occur, proving fatal in a few days 2^hronte dysentery (a) with 
symptoms such as anaemi a, deb ility and recurrent attacks of diarrhoea 
(fe) Latent Here th e patient may pass cysts _and_have _intestm al 
ulceration wi thout symptmns In other cases abscesses form m the 
liver or elsewhere, without “any preiious symptoms of dysentery 
Amcehic hepatitis This may complicate a defmiie case of amoebic 
dysentery or develop insidiously Acute htp^Uis WTicn thejiyer is 
involved there is usu^^ a riscjiLtemperature, and pain ts fe lt “Sier the 
hier or in the nglfTs houlde r On examination there is tenderness ' 
over^the Irw, and the blood usually shows a leucocy tosis_before an N 
abscess forms In other cases there exists ^ chrome hepatitis without 
pam or fey er_orjdyseateric symptoms, there is usuallj, however, a 
leucocvtosis The hepatic abscess is often solitar y and usual ly on the 
ngh^side , as it enlarges the patient comp lams of pam, either local or 
referre d to the slioul der malaKe b^dacbe, and rigors or ^eats may 
"ogfaur^TTlKT hy^ f s acutely tender o\er thcjibsccss, and a fluctuating. 
swelling may be. found with-some cedema of skin over itn n other 
cases the abscess may form under tlieii ver and not be palpable Multiple 
small abscesses in the li%er are unusual There is sei ere constitutional 
disturbance and often slight icterus The condition is very serious 

.yTulmonary amabiasts This may be primary or secondary, the 
latter % ariety being more common In the primary form the amabas 
spread by the blood sl^eam from the intestme Direct extension from 
an amccbic abscess m the b\er is the cause of the secondary ^a^lety 
In primary amosbia sis the patie nt often has haemo pty sis with prolonged 
fever interrupt ed b y period cal exacerbations and signs are found 
suggesting pulmonar> tulicrculosis, E kislolytica c^-st s may be found 
m t he sto o ls an d the blood ma y show on eosinophiba Tllefe'mny also 
15“ j? hisisi'} cf iXv jwnsvcvdriy o/ evw 

sohdation or of abscess formation are usually found m the right lower 
lobe Less often the hepatic abscess ruptures into the pleura forming 
an empjema Communication of a Ii\er abscess with the lungs results 
in the characteristic * anchovy sauce '* sputum 

Diflerential Diagnosis Amcbic dysentery must be distinguished 
from bacillary dysente ry Clinically the diseases are similar, 
pathologically they are totally different The stool examination is 
tlie real criterion The non pathogenic amaba coU and its cysts 
must be differentiated from the entonur&a histolytica The cysts of 
OMUrba cofi contain eight nuclei The amceba coh does not engulf red 
cells is Very slightly motile and it has no dear ectoplasm Amcebtc 
hepatitis may be mistaken fo r gall stones or for a sujipuratmgjiy^atid 
cjst of tW liver__X’liistory of dysentery is often not obtainable Tfie 

EEToiOfT's xiD axt ♦i 
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response to emetine treatment and finding cysts m the feces establish 
the diagnosis Pulmonary nmcebiasis is most UVely to be mistaken for 
pulnmnary tuberculosis owing to the hemoptysis, or forotheTfornii of 
lung abscess Here again the condition is often met with apart from 
any definite history of dysentery, and the diagnosis is established by the 
response to emetme treatment A hard tumour, called an omceboma, m 
the large intestine may be mistaken for carcinoma. 

Course and CompUcatioas The course depends entirely on the 
treatment , adequate early treatment cuts short the disease and 
prevents relapses , some chronic and neglected cases are i ery difficuU 
to cure Complications mclude xjrrtestmal perforationj^ntestmal 
stenosis with partial obstruction, and gangrene ,''-+e^tic absiess, 
which may rupture into various sites , -vCiioTecvstitis , ^^aImona^J 
abscess ,vcerebral abscess, thrombosis of veins in the legs or pelvis 
Abdominal adhesions are liable to follow a liver abscess which readies 
the surface 

ProgncKis This is good m uncomplicated cases properly treated 
Bram abscess_is probably always fatal. Liver abscess, with modem 
treatment, has a low mortalitj Multiple liver abscesses are more 
grave Lung abscesses usually recover with treatment. 

TreatmenC~Trop5ylad»tf tVater and raw food should be prelected 
from house files C}st passers should not be employed as cooks C^'st 
earners may be treated v. ith Diodoquin m tablet form, CSO mg , 1 tablet 
ev erv 8 hours for 2 weeks 

Curaltve The patient with acute dysentery should be kept warm 
m bed The diet should be restricted to albumin water, milk and 
^trose orangeade in quantities of 2 to S pints (1 2 to 1 8 litre) a day 
Emetine h^ drochlonde 1 gr (00 mg ) in 1 ml of distilled water should fe 
in]ected _subcutaneous1y o Fin€i^ usCTilarly_ 6Tery ev e ning f or 5 to 10 
doses The patient must stay m bed durmg this time, omng to the 
cardiac depressant effect of the emetine The diairhcea usually ceases 
after 4 or 5 days A stenlising course of treatment should now be giv en, 
as is also used for chrome cases Emetine bis muth iod ide (E B I ) by 
mouth usually proves very efficaaous E lO 2 gr (0 12 G ) is pi^cu m 
a ha rd gelatin capsule at night_3 l hours .8fter_JheLJast_jneaL To 
prevent n ause a_and vomiti ng_ph enobarbit ong gr_ (00 mg ) jhould be 
administered by mouth 1 hour^fore t he E3 1 This is gi'en_|qr 12 
doses. Pnmary pulmonary arambiasis usually responds quickly if cme- 
tme hydrochlonde J gr (30 mg ) is injected subcutantousl) twice daily 
and Carbarsone 0 25 G in a gelatin capsule is g iven by mouth b i d p c 
for 5 days Carbarsone is then given alone for another S’dap if tKe 
condition has not resolved after 5 daj’s’ freedom from the treatment the 
course IS repeated Favourable results have been reported by treating 
amcebic «jUtis with Aureomv cmj ndJerraimv an.^ 50 mg every 6 hou rs 
for 2 weeks . After 2 weeks’ interval the course is repeated Dunng 
convalescence the patient should avoid red meat, spices, rich food, 
cheese and potatoes 

Amcebic abscess of the liver is best treated b> aspiration of the pus 
and a course of 12 subcutaneous injections of emetme 1 gr (COrng ) or by 
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the admunstratjon of cWorofji«ne4 (ca COO m g base) once d^J^fox 
g days, and then ^ahs^ncc a da> for ^Ldays Open operation should 
not be perfomictTunless the pus « found to be secondarily infected or 
the abscess is m a position maccesstble for aspiration Ihe mortality 
has been much lowered by closed aspiration treatment Emetine 
hydrochloride 1 gr (GO mg ) m 1 fl oz (80 ml ) distilled water may be 
injected into the abscess cavity after aspiration 

^ Cholera 

Definition A disease due to a specific bacillus, characterised by 
severe watery evieuations muscular cramps and collapse 

Etiology The cause is the Vtbno cholerce (comma bacillus) It is 
conveyed from man to man by means of infected water and food such ns 
melons milk, etc The nbnos pass out in the ficces and the water is 
thus contaminated Fingers and flies may also convey the vibnos 
Carriers occur, hut they are usually convalescent patients who remain 
earners for a few weeks or montlis only The disease was disseminated 
largely bv pilgrims or traders Predisposing causes 1 Locality 
Cholera occurs chiefly m India, endemically and epideimcnily 
Epidemics have ansen in Europe and America 2 Season and 
climate The incidence is favoured by a high absolute humidity of 
the oir (over 0 iOO) 

Pathology At autopsy the body is wasted and dehjdrated , the 
muscles are dark The chief lesion is m the ileum where the mucous 
membrane is reddened and the contents may be of the ‘'rice-v.alcr" 
character , while flakes of cellular dihns m a clear fluid The spleen is 
often small the kidneys maj show areas of focal necrosis and h}ahne 
changes m the conNoluted tubules 

Cholera vibrios are usually confined to the intestine but some may 
be found in the gall bladder, more rarely there is n sepUcicmia, and 
they are present in the spleen and unne 

Incubation Period This varies from a few hours to 6 or 6 days 
Clinical Findings _^Cholera may begin quite suddcnl>, or there may 
be a few dn>sofdianhcca, not of a typical choleraic nature at the onset 
The patient complains of very severe diarrhcen, in which after the 
bowel has been emptied of fscal matter, the evacuations consist mainly 
of water There is marked prost mtioa, and severe ^mps m the legs 
and abdomen, which may cause muscle rupture Vomiting of watery 
fluid adds to the patient 8 misery, and there is intense t hirsLx-^ 

On EsaminaUon^^Jn this algid stage the sUn is cold and clammy, ^ 
and has lost its elasticity, the patient is^yanosed, the eves nre sunken, 
the respirations and pulse jwte are rapid, and the voice is feeble The 
axillary temperature is normal or subnormal but in the rectum the 
temperature is sl'thtlv raised The stools are^of a “ rice iialcr ’* 
character (see aho\e) and contain cholera vibrios IJacterioplmge is 
present in stools of patients who do well, and not present in fatal cases 
Tlieurme becomes very swnty wiUi a high specific gravity and iifbumm 
IS often present. The blood pressure falls below 100 mm llg sj^t,^he 
blood 18 “ sticky ** from concentration, the Ifb percentage rises, and the 
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red cells number over B, 000.000 per c mm There is a leuc^ytosis of 
20,000 to 50, 000 pe ^c mm Tlie specific gra\ ity of the blood rises from 
the normal of 1 056 to 1 061, if 1 pint (600 ml ) of fluid has been drained 
away from the blood, and to 1 065 with a loss of 5 pints (3 htres) The 
blood culture is usually sterile, but a positive agglutination of dead 
cholera vibrios by the serum is found after the eighth to tenth days The 
patient may rapidly die, or in a few days pass into the reaction stage 
The bod y t emperature r^es, the skm be comes warm, the blood pressure 
rises, the pulse slows, and the output of uri ne increa ses, tlie vatiby 
vomit and stools cease An irr ^ular ty pe 'orfeyer now ensue with 

ddinum and coma, called cEblera typhoid, or the temperature may 
FapTdly settle as the patient’s condition improves 

Vaneiies 1. Cholera ttcca The patient rapidly dies, the hovels 
contain much fluid, hut no ** nce-waler ” stools arc passed 

2 Ambulatory Here the diarrhcea is not very severe, the constitu 
tional disturbance is comparatively mild and there are no cramps 

Differential Diagnosis. There is little difBcultv in on epidemic, 
and the diagnosis is made by the naked eje appearance of the “nee 
water “ stools when they are placed in a test tube and by an examination 
for vibrios Other causes of acute gastro enteritis must be excluded, 
such as fopy poisoning, and irv England cholera nostras or summer 
diarrhoea~In tropical countries algid malana is e.xcluded by a blood fUm 

Course and Complications The severe forms of cholera take a very 
rapid course , in less grave infections the course is more prolonged and 
relapses may occur during convalescence, with return of the diarrhoea 
CompUcations include * Bronchopneumoma, parotitis, renal failure, 
ursemia and hyperpyrexia ' 

Prognosis The mortality has been lowered by modem treatment to 
an average of about 20 per cent In any epidemic the case virulence 
becomes less severe towards its close The amount of fluid lost from the 
blood (as judged by the speafic gravity) is a guide to the seventy of the 
case 

Treatment Prophylaclte In an epidemic, protection is afforded by 
boiling all water and xnilL, eating only cooked foods, asoiding all foods 
hable to cause diarrhoea, and by the isolation of contacts Further, at 
any time vaccination will afi'ord considerable protection for a short time 
The anti cbolera vaccine contains 8,000 million dead vibrios m 1 ml , 
the imtial dose is 0 5 ml followed by 1 ml 10 dajs later Immunity is 
estabhshed in 7 days The validity of the certificate extends for 6 montlis 
Children under 1 year should not be vaccinated, betv een the age of 1 
and 5 years the dose js 0 25 ml followed by 0 5 ml 

CvraUie At the onset of the diarrhcea the pitient should be kept 
warm in bed The feces and unne should be received in disinfectant 
as for typhoid fever Jlorphme and opium should ne\ er be used The 
patient should drin k water, albumin ot dextr ose v atcr, in small qua nt- 
ities freq uen tly", taKTng asTnuch as he can Vomiting may checked 
by givmg*" ^ cocam ^ mouth, repeated m half an hour 

if necessary Rogers’ h ^erton ic jial me should be given intra\ enously m 
all cases m vfiJch tEwe is much loss of fluid from the bH^, as judged by 



SPRUE 


741 


the specific gra\ itv, or m hich the blood pressure fills to 80 or 70 mm 
Hg syst The chlorides combmc mtb the cholera toxms m the blood and 
the product is excreted The hypertonic solution presents fluid passing 
from the blood to the bowel Uncmic s> mptoms are cliecked bj mam 
tamin g the alkalm ity of the_blod3 l7 y Infa-a reiio^ m]ection"bf an alkaline 
solution Uogers’ bj’pertonic saline solution contains sod chlorid 
120 gr (8 G ) ca lc chlond 4 gr (0 23 G ) water 1 pint (COO'rnl )~ahd 
his alkaline solutioncontains sd3 bicarb IGO gr (10 6 G ) sod chlond 
_P0 gr (0 G ), water I pmt/QQO ml ) TlTe solutions should be wanned 
to body temperature, but if the rectal temperature is o\ er 100® F 
(87 8® C ) the solutions should not be o\ er 80® F (20 C® C ), or hyper- 
pjTexia may ensue They should be run m at the rate of about 4 fi oz 
(120 ml ) a minute The amount required is determined by the specific 
gravity of the blood as described on p 740 One pint (600 ml ) 
of the alkaline solution is first injected, and then the requisite amount 
of fluid IS made up by injecting the hypertonic solution Ihc alkabne 
solution shoidd also be injected into the rectum at first 10 fl oz (800 
ml ) every 2 hours and then every 4 hours until tlie output of urine ex 
ceeds 20 fl oz (GOO ml ) a daj Sulpbonamides and antibiotics are not of 
clinical value in cholera During convalescence the diet must be very 
cautiouslj increased wth dfluted citmted milk, mdk jellies, custards, etc. 

^ Sprue 
(Pstlostf) 

DefiniHou A disease characterised b> emaciation, sore ton gue. and — 
diflrrliQg a 

Etiology The cause is unknown Spru** may bt due to 1 
Damage to the villi of the small intestine, prcvcntingjihosphorylationjif 
fots glucose and galactose, and dimimshed absorption of fats, sugars and 
vitamins Infection with yensts such as the Afoiuha psilosis or with 
streptococci Tliese are probably secondary infections Deficiency of 
the vitamin B_compJexj.n_theJ‘ogd Predispasii g causes 1 Locality 
Especiilly China, the ’ililajan Archipelago India, Ceylon, the East and 
Westindies and the southern slates of N America Sprue may occur in 
certain houses 2 Itace Europeansare liable to sprue m endemic zones 
and also may develop it several yean after returning liome 8 Age and 
sc\ Chiefly adults and slightly more common in women 

Pathology The wall of the small intestine is very thin, and t he 
mucous membrane is atrophj^ Small ulcers rnay^form and per forate 
The large intestine may be similarly affected The h^rt, liver and spleen 
arc atrophied and the bone marrow shows megaloblaflic liy pcTpll^g ^he 
atroplued intestinal mtirous membrane intertcrcs w Itli absorption ' 

Clinical FIndmgs The onset is insidiou^ith weakness, dyspepsia 
a burning pain behmd the sternum and flatulence causing abdominal 
"distention Loosent^s of the bowels is then noticed The stools arc 
frothy, copious and offen sive The patient loses weight progrcssiv cly 
and comphins of so reocss-of the tongue and~mouth and later soreness 
may also be referred to the cesophagiis and rectum 
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On Fxamxncdxon The patient is very -wasted when the disease u of 
some duration, and the skin is often darl ., the areas of pigmentation 
often occurring on the face The ton gue m the stages is red 
and later small \esicles maj form nSailie surface is sm*ooth and shm> 
In more chronic cases the tongue is shrunken and pale Frosions mav 
also be seen on the buccal mucous membrane Skm changes also include 
f ollicular lu’perkerat asis, due to deficiencj of vitamin A and para 
Iceratosis from lack of \ itamm B The liver dulness is dimmished Siirns 
of subacute combmed degeneration of the cord arerarclj'Tound A test 
meal often shows deficiency of hy droc hloric acid or a histamm? 
resistant~achlorh33ria. The banum meal may sho w clum ^rig of t he 
barium in the jejunum, thejo^called **^ulaee** sigm The stools 
are tj^pically laige pale and^rothy Th e pallor of the stool is noniu e 
to the excess of fat, but to dltemtion of stcrcobiiln to leucobilin the 
f^ content maj not be raisedHfn a pale stool and conversely a 
coloured stool maj contain an excess of fat In some cases the stools 
are copious and watery Tlie total fat i s usually *n so or 

8p% (normal 20 to 30% of driedTictesj tber& being an increase of the 
^Iit fat The blood shoa-s often a m egalMy tie anxmia with a high 
colour index ATfew normohjasfs may be seen, but usually m'~rnego 
Blasla In some cases there San iron de fici ency , as shown by a low mean 
corpuscular hTmoglobtn concent^ion The leucocytes are often below 
normal in number with a relativl^Jy'inphocy'tosis lack of absorption of 
vitamin K may cause a hypoprothrombinxmia The dextrose tolerance 
test often shows a low curae due to defic>enc\ of absorption and the blood 
calcium may be below normal Sternal puncture shews c hang es simi lar 
f oiind Jn p prniyious p 521) 

Differential Diagnosis The history of residence abroad and the 
clinical picture is characteristic. Ccehac disease m adults (see p 60) 
closely resembles, and probably is identical with sprue In_chroiuc 
pancreatiti s there is an excess of unsplit fat In some cases the blood 
count may closely resemble that of pernicious an'emia 

*' Hill diarrhcea ’ is liable to occur, especially m India at an altitude 
of o\er 6,000 feet (1 800 metres) It resembles sprue witli tlie pale, 
frothy stools occumng in the morning nnd may develop mto true sprue 
Course and Complications The course is usuallv chronic but 
acute relapses mav occur with the passage of 15 to 20 stools a day 
sHf^a temcsis drfetany niai occur as complications 

Prognosis Death may occur witlim a year if the disease is not 
treated, and m any case the prognosis is bad in patients past middle age 
Treatment The patient must be pul to bed and kept there for at 
least 6 weeks Tlie diet consists of milk, Benger s food or iCghurt 

given m two hourly feeds begmmng with 3 pints (1 8 htre) of milk m 
the 24 hours and increasing gradually to 5 pmts (3 htres) It should be 
sipped very slowly Sprulac is^h in protem and p oor in fa t, and is of 
value as an alternative to a milk dief~If iTdissbir^ in water according 
to the directions, and six feeds are given m the 24 hours at intervals of 
2 hours, the total quantity taken being gradually mcreased from two to 
SIX pints {1 2 to 3 6 htres) If milk food disagrees raw m eat ju^ or 
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2 oz. (60 G ) feeds of lightly cooked minced steak may be given The 
meat feeds are increased up to 1 to 2 lbs (480 to OGO G ) daily The 
motions should become formed after a few daj's’ treatment If constipa 
tion develops liquid paraffin should be given as required After 0 ^veeks 
tlie diet should be gradually increased by adding fruit, such as straw 
berries, bananas, or apples 1 or 2 doily and gradually increasing to 1 lb 
(480 G ) or more daily A raw egg may be added to the milk, then 1 or 2 
rusks pounded fish, and, later, chicken are given Bisra sahcyl 15 gr 
(1 G ) t d s two hours after meals helps to check loose motions, For the 
acute relapses, _Sulphagunnidine should be given m doses similar to those 
prescribed m b'lcillary'dj’sentcry 

Prednisone in doses of one 5 mg tab qj d for 2 to 0 weeks, and then 
gradually diminished to zero during the next 2 months should be gi\ en 
to try to induce a remission Liver extract or v^tamm Bj* m doses 
similar to those gn en for pernicious anaemia, is useful both toxontrol the 
sprue and to cure the anaania Fohe acid may be given as an alternative 
to liver extracts The dose is 10 to 20 mg daily by moutb, in the acute 
stage, followed by 2 6 to 10 mg daily until cure is effected The disad 
vantage of tlus treatment is that neurological complications may develop, 
and it should not be given if there is evidence of subacute combined dc« 
generation or of neuritis Tab Fersolatc 2 t d s pc should be given if 
tliere is iron deficiency If the aiucmia is very severe blood transfusion 
IS of great value Kicotimc acid 100 rog ids andfibofiavineOing tds 
should be given for the stomatitis D^eicncy of ionised calcium is made 
good by calcium lactate 15 to CO gr (1 to 4 G ) t d s , together with 
Radiostoleum capsules 3 m (0 2 ml ), t d s 

After each feed the mouth should be cleansed with an alkaline 
solution containing sod bicarb C0gr(4G)to5n oz (120 ml ) of water 
As soon os the patient is convalescent he should lea\c the affected area 
and not return 

Plague 

(The Stack Death) 

Definition A disease characterised by septicemia, and frequently 
by enlargement of a group of lympli nodes, due to infection with a specific 
bacillus 

Ebology The cause is the Pastcurella pestts Bats suffer 
from plague, and bubonic plague is convejed to man by the bite of 
the rat flea (especially the Xenopsylla cheopia) Direct droplet mfee 
tion from man to man causes the spread of pneumonic plague Pre 
disposing causes 1 Locality Plague is endemic in ports of India, 
Tndo China, the East Indies, Siberia, North and East Africa etc , and 
sporadic cases occur m Europe and in ports, such as Ixindon In 
1604 1605 the great epidemic occurred in London 2 Climate and 
season A mean temperature over 80* F (26 0* C ) is unfavourable to 
plague In temperate zones it occurs m the summer and autumn 8 
Hygienic conditions Dirt and oaercrowihng favour its deaclopment 
4 Age and sex No age or sex is exempt 

Pathology The disease is a luemorrhagic septiciemia Post 
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mortem the body may appear hvid (blade death), owing to ecchjTDoses 
The lymph nodes at various sites are enlarged matted together and 
surrounded with a ha:morrhagic oedema Serous membranes show 
ecchymoses and blood stamed effusions The spleen is enlarged and 
soft , the In er is enlaced, due to cloudy swellmg and small abscesses 
may be present , the kidneys may show cloudy swelling , ulcers may 
be found m the colon The lungs may show haemorrhagic broncho 
pneumonic patches or lobar involvement The causatii e organism may 
be isolated from the blood, Ijmph nodes, spleen, lungs, etc 

Incubation Penod 2 to 10 days 

CUmcal Findmgs In bubonic plague tlie patient is suddenly taken 
til with malaise, shivenng, pains in the bai^ and legs nausea, and 
vomiting He becomes very weak, is mentallj confused and the gait 
may be staggermg In a day or so he feels a painful swellmg m a groin 
or elsewhere, owing to the bubo 

On Examination The face is dusky or flushed, the conjunctive 
mjected and the expression may be wild The temperature is raised, 
usually oi er 102® F (38 9® C ), and the pulse frequent The pnmarj 
bubo IS generally m the groin, the lymph nodes being enlarged, tender, 
and the subcutaneous tissues over them feeling cedematous often 
the primary lymph node enlargement occurs in the axilla or neck Fluid 
obtamed by lymph node puncture shows plague baalh The blood 
There is a high leucocytosis which ma) reach 80 000 per c mm The 
blood culture may show the Past pestis The unne often contains 
albumin. The Ijtnph nodes usually, but not invanabl>, suppurate m 
about 7 to 10 days The temperature runs an irregular course, and in 
cases which recover it falls by lysis, when the lymph nodes if they do not 
suppurate, dimmish m size and often there is marked sweatmg Skin 
lesions may occur, ecchjTnoses are common, but m addition there may 
be vesicles, pustules or areas of gangrene resembhng carbuncles 

Vaneties 1 Abortive plague {Peslts minor) P>Texia ma} he shght 
or absent, and the enlarged I^mph nodes are not i ery painfuL Con 
stitutional disturbance is slight and the patient remains ombulatorj 
The buboes may or may not suppurate 

2 Pneumonic plague This may be primary or compheate bubonic 
pfague Ihe signs ancf sympiotns are painonary, Cfrere ff msxlcd 
d}spncea, with cough and expectoration 

On Examination The patient u dusky and cyanosed , riles may 
be beard scattered in the lungs, or areas of bronchial breathmg with 
increased \oice conduction A pleural effusion often forms The 
sputum IS thm, waterj and coloured pink with blood , it is not sticky 
and contams the Past pestis 

8 SepUeamic plague The patient usually dies before a bubo or 
bronchopneumonia has had tune to be manifest. 

4 Intestinal plague This is an unusual variety, in which buboes 
do not form, but there is diarrhoea with blood and vomiting Plague 
hacilh are found m the stools 

5 Cerebral plague This is also a rare vanety, characterised by 
convulsions and coma 
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Differential Diagnosis In an epidemic there is little difficultv in 
recognising plague Sporadic cases may be confused with other forms 
of septjcjcmia, -witli tjphoid feier, glandular fever malaria (cerebral), 
or influ“nzal bronchopneumonia The buboes must be distinguished 
from those due to Ij mphogranuloma venereum and tulanemia Diag 
nosis IS established by finding the causatise organism in the fluid from 
^Tnph node punctures the blood urine, ficces or sputum 

Course and Complications The course of bubonic plague is os 
described abo\e , the course may be rapidl> fatal in the pneumonic, 
septiCKmic or intestinal tj'pe, and llus is the rule with cerebral plague 
Complications include pneumonia in bubonic plague and severe 
haimorrliage from erosion due to a sloughing bubo 

Prognosis This has been considerably impro\ed h\ the use of 
sulphonamide drugs and antibiotics The mortaht} for the pneumonic 
and septicscmie varieties nas formerly ncarl} 100% the bubonic vanetj 
proved fatal in about 80% of cases m natives and in about 80% of 
cases in Furopeans 

Treatment Prophylactic This is chiefly concerned nitli the 
destruction of rats, and prevention of mts from entering houses or 
ships Nurses should near masks in caring for cases of pneumonic 
plague In an epidemic a vaccine containing dead bacilli should be 
given 1,000 millions for the first dose and 2 000 millions 7 da>s later 
It appears to exert partial protection for about 0 raontlis 

C^raitie The patient should be isolated for 4 weeks after 
the temperature is normal He must be kept m bed and the temper 
ature lowered by sponging if it rises oier 106*F (41° C ) The buboes 
should be fomented ever) 4 hours witli 1 in 4 000 perchlonde of mercury 
solution 'W'hen the buboes suppurate the> should be opened Sulpha 
diarine should be gaen, first 4 G, followed by 2 G eiery 4 hours 
by day and night until the temperature is normal In severe cases the 
dose should be doubled for the first 24 hours When the temperature 
is normal 05 G should be given every 4 hours for 11 dajs The 
unne must be kept alkaline during the beatment and at least 4 pints 
(2 4 litres) of fluid taken every 24 hours Streptomjem 0 5 G may be 
given intramuscularly evexj G hours together with the sulphadiazine 
In every case the unne and fteces should be disinfected as for tj^ihoid 
fever 


Yellow Fever 

Defimtion An acute disease characterised by fever, jaundice, 
albuminuria, and Iiismatemesis 

Etiology Yellow fever is caused by an ultra microscopic 
filterable virus In Uie urban and rural types of the disease the v inis is 
conveyed from man to man or from animals such as monkeys to man 
fay a mosquito the Aedes eegypU (Slegomyia fasaata) Patients are 
infective to mosquitoes for the first 4 days of their illness The vinis 
undergoes changes in the mosquito so that the latter does not become 
capable of infecting man for 10 to 12 days but remains infective for its 
lifetime (about 2 months) Indian monkevs can be infected bj the 



748 


THE TROPICAL DISEASES 


bacillus) It IS thought that infection occurs m the majontj of eases 
through the skin, less frequently bj inhalation No intermethate 
agent is known The disease is thus probably spread b' direct contact 
with an “ open ” case of leprosj, wbudi may not hare been diagnosed 
Nodular cases axe more infectious than nervous ones Children born of 
lepers develop the disease m o'ver 40% of cases, unless removed from 
their p^nts at birth, the disease is not hereditarj Prfdisposin| 
causes 1 Locality Leprosy is endemic in various parts of the world, 
especially m India, Chma, Japan, tropical Africa, the East and IV'est 
Indies , cases also occur m Europe, e g , m Iceland, Norwaj , the 
Balkan States, and in Australia and i^enca In Great Britain m 1059 
there were o\er 300 known cases Unhjgienic home conditions and 
overcrowding vS Age The greatest number of cases show themselies 
between the ages of 10 and 30 jears 

Pathology. Granulomata are produced, contaming “lepra cells,” 
which may enclose lepra bacilli The lesions are xa nthom a like m the 
lepiom atQus type, and sarcoid like in the tuber culoid The bacilli are 
mund in the skin nodules and ulcersT^ th^nasal mucous membrane, m 
the Lver and spleen, m the blood at tiroes during life, and to a lesser 
extent in the nerves 

Incubation Period In the majority of cases this is between 2 and 
Shears 

Clinical Findings The onset is insidious, and before any lesion 
is apparent there may be prodfoma l_symp toms_such _as malaise. 
musc ular pai ns, sw eating , with some pyrex ia listing for 7 to 10 days 
at a time There are three mam types, which will be described separately 

1 Lepromalous (cutaneous) It is described as the mahgn form Tlie 
j^ronun skin test is negative^ When cases are carefully obser\ ed the 
imtiaTTesTon iroften~foimd to be sobtaiy It is situated usuallv on the 
buttocks or back, or extensor surface of limbs, or orTjtlie check. The 
lesion is a gmalLr ed or red dish browiu'sli ghtly raised shiny spot, about 
m diameter , further crops of spots appear with fever, an^on. 
fading they_may_J^ea\e so me p igm entati on Some of the spots do not 
disappear but enlarge to form nodules and these may ulcerate Tliicken 
mg of t he skin and^face . and ear l obes appears, w lucb, together with the 
nodules, causes a leonine appearance ; the outer part of the eyebrow^ 
falls out Nodules may form on the conjunc'tii a,' or in the raout’n or 
latynxTand by ulceration cause bbndness, hoarseness, etc Necrosis of 
deeper tissues may occur with loss of fingers or toes A slow symmetrical 
enlargement of nerves may occur 

Tuberculoid (neural, maculo anaesthetic) This is described as the 
benign form The lepromin skm test is p o sitii e In this variety macules 
may be seen on th^ skin in the e^lyistages, 1 or 2 mch es (2 5 or 5 cm ) 
uTdiame ter and of iar ^g colour — pink^^let, brown or w h^e Sensa 
Hdirio'li ght tou ch I S often absent oi e r these areas and they do not 
This may be demonstrated by heatingThe patient untJ'hels'iwe'itjng 
profusely, and then spraying bim with qmmzann compound powder 
which when moist turns deep purple Tlie areas whicli sweat show up as 
dark patches (see Fig C7) Thickening also occurs m jierv (a the ulnar 
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blood of n patient, but \\ est African monkey’s art less rusccplible Tbe 
scrum of a patient who Ims rtcoaeml from \cllow fever protec** a 
susceptible monkey from the virus Jungle } ellow fcv cr occun in Itrazn, 
and man is infected bj various forest mosquitoes It u prolwible that 
monkejs and other forest animals act as reservoirs of mfccticn fer 
urban and jungle fever Predisposing causes 1 Localitv \ellow 
fever is endemic m ^\cst Africa and to a lesser degree in Ilrazil and 
Mexico It was formcrlj very prevalent in Panama and Havana* 
2 Climate A mean average t^perature of over 75*1 (23 0*C.) w 
neccssarj , and preferably a moist beat. 

Pathology The skin is very yellow Ilicmorrhagra may be seen 
under the skin, in the muscles stomach, intestines, pleure, meninges, 
kidneys and liver The liver w soft and yellow ard shows mid zornil 
necrosis The nccrolic hvalmc cells arc known as Councilman bodies 
Characteristic intranuclear inclusion bodies arc seen in the liver ceils 
The spleen appears normal Tlie kidney3 show fatty cliangcs, and 
casts may be found in Ibe convoluted tubules 

Incubation Period. Tins is usuallv 0 to 0 days. 

Clinical Findings. In tlic average severe type of the disease, the 
onset IS sudden with a ngor and nse of temperature The disease may 
fall into a stages The tni/tal fever This lasts 8 or 4 days The 
patient complams of severe headache, pains m the eyes, back and the 
calves of the legs Ife may also have epigastne pain and vomiting, 
with constipation and insomnm Tlie v^nls can be isolated from the 
blood during the first 0 days of the fever 

On £'xoinifichofi The face is flushed, the eyes bright, the skin 
dry, the pulse is somewhat rapid, about ISO, and full Tlie unne 
diminishes and albumin appears In increasing quantities Jaundice 
appears about the third day . The vomit at this stage usually eonlamt 
bile, but some blood may be present 

The period of remission • This lasts 2 or 0 days There is tome 
tmprov cment In the general condition of the patient. Tlie temperature 
falls and the pulse bwmes slow Tlie tongue is furred but tl e tip and 
edges arc clean. Convalescence may now ensue but usuallv the patient 
passes into lAe Ml rdrfage that of secondary frrr. The temperature n<es 
again but the pulse rate remains alow (I ogel’t iign) Tlie jaundice 
VurrcTiMa, VKhrpA v^ ‘ons/t i£vmv7.v5.\<ts, w.*K.Vi t.lbwwA?. U yewtvA ’KvtV» 
granular casts, red blood cells haemoglobin and ! He “IJbick vomit* 
occurs, which is due to altered blood, and there mvv be diarrhfca with 
mclicna There are often hiemorrlingrs from the novc, gums and Into 
the skin or from the uterus. Deatli may follow or the patient may 
gradually recov er 

T aneiies 1. JfiM cates There may be only slight fever wi‘h 
headache and a little vomiting and the patient u well in a few dvvs 
2 Jfaligiurni eases The tempemture rapidly nscs to over IOC*!. 
(41* C.) with sev ere vomiting of blood, suppression of unne, coma and 
dentil 

Differential Diagnosis The chamctcnvlic features of vcllow fer^r 
are the jaundice, black vomit, massive albuminuria and slow pulie. 
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with nsing temperature Mild cases ma> resemble dengue but in the 
latter a rash is usually seen about the fifth day Weil s disease may be 
hard to differentiate clinically, but it occurs in the absence of the 
mosquito wluch transmits 5 cllow fever The diagnosis of Wed’s disease 
can be established by special laboratory tests In malaria the spleen is 
usually enlarged and parasites arc found in the blood 

Course and Complications The course is os described above Compli* 
cations include Abscesses in the skin, parotitis and occasionally relapse 
Prognosis The average mortality vanes between 20 and 50% 
The outlook is unfavourable if the temperature nses to os er 105® F. 
(40 5® C ) or if there is suppression of unne 

Treatment. Prophylaehc The disease has been stamped out m 
Panama and other places by mosquito destruction Water tanks 
should be protected by fine metal gauze covers and certain small fish 
may also be placed m the water to eat up the mosquito larvie Mosquito 
nets should be used at night Mosquito control is not apphcable for 
controlling jungle yellow fe\ cr Prophylactic subcutaneous inoculation 
with 17 D chick embrjo XTiccine is now being practised with success, 
especially m the jungle tjqie of fei er The dose is D 5 ml If a person 
requires jellow fever inoculation and small pox aaccmation m order to 
go abroad, and if he has not had small pox vaccination previously, the 
primary small pox vacanation should follow the > cllow fe^ cr inocu* 
lation Small poxreracunationshouIdbcdone4da>saftcryeUowfever 
inoculation or be given 7 days previously Children under the age of 
0 months should not be inoculated owing to the risk of cnccphabtis 
Carolictf There is no specific cure known The patient should 
be put to bed and kept warm Barle> water, alkalis and dextrose 
should be given by mouth m the form of dextrose orangeade or 
lemonade, 8 02 (240 G ) of dextrose m 2 quarts (2 4 litres) of water, 
with the juice of 2 oranges or lemons, 8 to 4 pmts (1 8 to 2 4 hires) 
dail> and about 180 gr (12 G ) of sodium bicarbonate in the 24 hours, 
sufficient to render the urine alkaline The diet must not be increased 
during the penod of remission except to give half ounce (15 ml ) feeds 
of half strength milk and lime irater During convalescence only easily 
digested foods such ns eggs in milk, soups, etc, should be given 
Aperients should not be given by mouth after the onset of the illness, 
enemata should be used if rcqui^ The vomiting may be relieved by 
giving small dnnks of iced champagne, or drop doses of liq lodi mitis, 
2 m (0 12 ml ) in 1 fl oz (80 ml ) of water every hour, and by applying 
a mustard leaf over the epigastrium If the dextrose cannot be taken 
bj mouth rectal salines containing 6% dextrose may be given m doses of 
6 to 8 fl 02 (180 to 240 ml ) every 4 hours or an intravenous mjection 
oflOfl 02 (SOO ml ) of normal saline contaimng 5% dextrose 

^ Leprosy/ 

Definition A diseas e e^racterised by the formation of specific 
infective granuloranta, affecting chiefly the_6kin and~subcutaneous 
tissues mucous membranes and peripheral nerves, ~ 

Etiology Leprosy is caused by the Mt/cobadenutn Upree (Ilanscn s 
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bacillus) It IS thought that infection occurs m the majoritj of eases 
through the skin, less frequently by inhalation No intermediate 
agent is known The disease is thus prob'ibl> spread b^ direct contact 
with an “ open ” case of leprosy, which ma) not ha^e been diagnosed 
Nodular cases are more infectious than ner>ous ones Children born of 
lepers de\elop the disease m o\er 40% of cases, unless rcnio\cd from 
their p^nts at buth , the disease is not her^ilarj Predispostng 
eatues '^1 Localitj • Leprosy is endemic m various parts of the world, 
especially m India, China, Japan, tropical Africa, the East and West 
Indies, cases also occur in Europe, fg, in Iceland, Norwaj, the 
Balkan States, and in Australia and America In Great Britain m 1939 
there were over SOO known cases ^ Unhjgiemc home conditions and 
overcrowding Age The greatest number of cases show themselves 
between the ages of 10 and 30 jears 

Pathology. Granulomata arc produced, containing “lepra cells,” 
which may enclose lepra bacilh Th e lesion s nre vanthoma like in the 
leprom atQus type, and sarcoid hke in the tuborculoid The baeilU are 
found m the s^n no'Hule^rid uIcersTln tEelma] mucous membrane, m 
the liver and spleen, m the blood at times dunng life, and to a lesser 
evtent in the nerves 

Incubation Period In the majority of cases this is between S and 
Sjyears — 

Clinical Findings Tiie onset is insidious, and before any lesion 
IS apparent there may be prodrom al symiptom s su ch ns mnhisc. 
mus cular_pams. sweating, with some pvTex iaJasting for 7 to _10 days_^ 
at a time There are three main types, which will be described separately 

1 Lepromatous (cutaneous) It is desenbed os the mnligii form Tlie 
lepromin skin test is negative^ Wien cases arc carefully observed the 
Tnifianesionls’oflen'Tound to be solitary It is situntcd usually on the 
bullocks or back, or extensor surface of limbs, or oirtLic~chcck The 
lesion is a gmal L red or reddish brown Tslightlyiraiscd shmy spot, about 
^5 cm m diameter , furtliCT crops of spots appear with fever, and on 
fading they may leave some pigmentation Some of the spots do not 
disappear but enlarge to form nodules, and these may ulcerate Thicken* 
^ng ofjhe skin and face and_ea^lol»csjtppcars,jwluch, together viith tlie 
nodules, causes a leonine appearance , the outer part of the cy ebro w s 
falls out Nodules may form on the conjunSuF oFTri fhe mouth or 
larynx, and by ulceration cause blindness, hoarseness, clc Necrosis of 
deeper tissues may occur w ith loss of fingers or toes A slow symmetrical 
enlargement of nerv es may occur 

^•2 Tuberatlotd (neural, maculo anasUietic) Tins is described as the 
benign form The lepromin s kin test is positiv e In this variety macule s 
may be seen on th^sLi'iTiiTlhe early_slages, 1 or 2 inches (2 3 or 5 cm ) 
iirdiamcter a^’ofvary ing, colour — pink, violet, broivn^r v\h^ Sensa 
tion toU glit tou ch i s often ab s ent ov er these j.rc'is and Uiev do not sweat' 
TIuT may be demonstrated by heating the patient until liels sweating 
profusely, and then spraynng him with quinixann compound powder 
which when moist turns deep purple Tlie areas which sweat show up as 
dark patches (see Fig C7) Thickemn g also occurs m nerves, Uie ulnar 
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ji erve becomes pa1pa ble.ftt tli e elbow and other nenes such as the com 
mon peroneal or tibial may be %It DisturbmTce of their function results 
m loss of^^sensation to heat, cold and p ain, touch,being present, and 
muscukr^i^m^ especially of the sm^ muscles of the hand with a 
“ claw ” . deformity The most important sensory test is thermal 
an’ffisthesia The lesions may result m a bilaterd facial paral>sis 
Perforating ulcers occur in the feet 

3 Indeterminaie (mixed) A case may begin with simple macular 
lesions as nodular leprosy and later nerve changes occur Eventually 
lepromatous or tuberculoid lesions may develop 

Dilferential Diagnosis Diagnosis is made m early cases by the 
appearance of the lesions, and by finding the lepra bacilli This is 
effected by cutting out a small portion of the skm and makmg a smear 
on a sbde from the subcutaneous tissue, or by examming juice obtained 
from a nodule or by nasal scrapings The organism must be 
differentiated from the tubercle bacillus The differential diagnosis 
inchwles other skin diseases such as erj'tberaa muhifq^e, lupus 
\ulg ans my cosis fungoides, syphjlis and nerve lesions such as syringo 
tti\elia Tlie lilstn^n^ reaction consists m pricking a macule through 
a drop of 1/1,000 histamine phosphate In leprosy a wheal forms, but 
there is no surrounding erythema, if it is injected just outside a macule 
the flare stops at the edge of the lesion 

Course and Complications The course of an untreated lepromatous 
case IS usually prolonged for 10 to SO years or more The disease passes 
through phases sucli as tlie early quiescent stage, duruig winch there is a 
slow multiphcation of the bacilli with spread of local lesions, this is 
followed by a reactionary stage, with rapid proliferation of the bacilli 
and inflammation^bf tlilnesions and constitutional disturbance, and 
later there is a resolution stagejn which the bacilli become granular and 
break do^vn and'the local lesions tend to heal The patient may then 
present marl ed deformities, but the disease is arrested The most impor 
tant comphcations are leprous intis and iridocychtis, also pulmonary 
tuberculosis and amyloid nephrosis Tuberculoid cases tend to reco\er 
spontaneously m 2 to 0 years 

Prognosis The use of the sulphone drugs has considerably improved 
the prognosis 

Treatment Prophylactic The inadcnce of leprosy can be materially 
lowered by ^ Isolation of acluc cases Examination of home 
contacts every 0 months for 5 years Removal of the children of 
lepers at birth >4 Treatment of early cases 

Curaliie Early cases, if not mfcctne, can be treated in clinics , 
more advanced and infective cases should be isolated A sulphone deriva 
tive, Daprone (DpS)_shqidd_first be given It is put up in 10(^mg 
tablets”" The mitial dose is 25 mg by mouth twice a week, incrca.^ng by 
25 m" every second week, tq_32P *ng twiM a week and continued inde- 
finitcTy” If satisfactory progress is not made Thiamb utosine (DPT) 
may be given The tablet contains 500 rog , and"J55 mg are given by 
mouth daily, increasing by 250 mg eveiy second week,Jo 2 G a ^y 
After about 3 years drug resistance may occur and a return can then be 
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mode to DDS, beginning with 25 mg ice weeldj and increasing as 
above Inunction with ditophal (Etisal), which has a terj powerful 
action on M leprce, can be combined with the drugs mentioned abo^ e 
and drug resistance is then less likely to develop It has a strong odour 
of garlic If erythema nodosum lep ro sum d es clops during t reatment it 
r^y^e necessary to~giv^up the sulpli one treatment te mporarily, and 
to give pred^one 5 mg daily, grad uniiy'incr easing the dose until the 
patient is comfortable, "when the^ulphone treatment raiTbe gi% en a^m 
Intis should be treated with 1 % cortisone acetate d rops, q i d , and with 
1% a tropin e ointment. Despite treatment it appears lliat the lepra 
bacilh m the ej es may remam unaffected and bhndncss ensue. 

Relapsing Fever 
(Famine Fever, Ttck Fever) 

Definition. An intermittent fever due to a treponeme. 

Etiology Relapsing fever is caused by a treponeme, of which 
there are several vaneties morphologically similar but which can be 
differentiated serologically. The average length of the trepo neme is 
18/i The following are the mam t3T)es The Trep onema recunenlts 
(apinllum obermetert) Tins is conveyed to man_by the bites of lice 
I Fedieulue ves Umenii and eapUtt) The treponemes ma> be ^excreted 
in the faeces of the louse or e:mde d fro m its body fluid if it is crushed on 
tlieskm, and they are inoculated usually by scratching The treponemes 
are found jn the blood of the patient during th^ febrile periods of the 
disease and lice b ecome infective about I0^a >8_afler biting suefi a 
patient. The t)^^ of relapsing fever thus produced is met with ehieflj 
m Eastern Europe and occasionally in North and West Africa, India, 
Ireland and America Epidemics occur chiefly in the winter, especial!} 
amongst the poor Treponema duUont This is conveyed by a tick 
{Omtlhodorue moubata) These ticks infest houses and there is no 
seasonal incidence of the disease The treponeme causes African tick 
fever, especially in Eastern and Central Africa and the Congo Other 
varieties include* Ihe T. carten (India), T berberum (N Africa) 
conveved b} lice, and T pewcum (Persia) conveved bv tirks 

Pathology. Post mortem the jkm is often yellow and pelcchitr 
may be seen. The splcen_is_enrBrg«l alTd ma} contaln^iiifarcts 
Treponemes are found in the spleen, liver and bo*ne marrow 
Incubation Period 2 to 10 days 

runleal Findings. Uhe onset is usual !} 5udden_VMth shivering or a 
ngor, severe headache, pains in the eyes, legs andjwrists piddine« , 
nausea, vomiting and abdo minal pam There ma} ako be epiitaxis 
On Exannnation The temperature nses rapi^}^o_10^C, (40® C) 
or over and the pujse is frequcnt~'nicreTna}~be_^ight i cterus o f the con- 
junctiviE or definite jaundice, and m some cases a pink macularrasHis 
seen on the nect7 trunk and limbs with some petechial Tia iPorrhflges 
The spleen_is7 ^larg ed and there may be tenderne ss over the liv^ r 
The blood • Treponemes are present. There is usuallv a Icucocytosis 
and the Wassermann reaction may be positive Ihe aSfiwioo t e^s 
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also po sitn e, speci fic immun e serum causing the treponemes to adhere 
to plat elete Tlie temperatureTcmauis Im^laxly raised for about 
4 to C days and then falls by crisis with sweating For the next week 
tlie patient feels well and is afebnie A relapse occurs with a sudden 
rise of temperature retu rn of symptoms luting for ab out 2 day^. 
Convalescence then generally ensues “ 

Vanetics. African tick fever The onset is usually more gradual, 
relapses more numerous and the pyrexial period is shorter, 1 to 2 days 
Differential Diagnosis. At the onset the disease may be mistaken 
for such conditions as influenza, malaria, dengue or typhus fever. 
Diagnosis is established by finding the treponemes m the blood. 

Course and Complications The course vanes somewhat with tiie 
different types Complications include . Ppejiraonia, otitis, parotitis, 
nephritis, htcmatemesis and menmgeal symptoms 

Prognos& The disease is a serious one unless adequately treated 
Tlie African variety is usually more fatal than that caused by the 
T recurrently 

Treatment. Prophylactic Lice m the clothes and head should be 
destroyed and native houses avoided which are infested by ticks 

Curative The patient must be put to bed, kept on a fiuid diet, 
the bowels opened with a sahne, and an intravenous injection given ot 
iieoanphenamine, 0 4 G for a mao, 08 G for a woman, and 0 1 G 
for a child It is most effective if injected as the temperature is rising 
and shoul d no t be given unraediately before the crisis is ei^ected or 
severe^Io^ may result One injection is usually suHicTent to prevent 
relapses If arsenic is contra indicated owing to liver or kidney damage 
or a hicmorrhagic tendency, pemcillin should be injected, 1,200,000 umts 
oL^rocame preparation every 12 hours for 4 days or Aurconiycm_is 
given by mouth, 0 5 G 0 hourly for 5 doys, then 1 G bid for 5 days 

Scrub Typhus 

Etiology Scrub tj’phus is caused by the Richeilyta tsutsvgamtuhi 
(J2 Orientally) The vector is a mite, the Trombicula akamusht, or other 
trombicuJid miles The raite only bites once, and, when thus infected 
wjiJb blond by biton^ an juxTected TodwoL transmits the infection to its 
offspring which now can infectman oranammal by its bite. Tliemites 
are most plentiful in damp vegetative areas Rats and mice are the 
chief reservoirs of infection Locality South and East Asia, North 
Australia, and the Pacific Isles 

Pathology The nckettsite multiply m the vascular endothelial 
cells Deficient blood supply to the central nervous system is believed 
to account for the nervmus and forsomeof the circulatory disturbances 
Incubation Period. 7 to 21 days 

Cbnical Fmdings Scrub ty-phus ivas an important cause of sickness 
amongst troops in the 1039 45 war Previously most of the endemic 
areas were not densely populated The clinical features resemble those 
of louse borne typhus fever The onset is usually sudden with a chill, 
headache, and conjunctivitis A primary csclior may be found in ov er 
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50% of cases m the axilla perineum groin, or trunh, etc There is 
generahsed inflammation of lymph nodes toiiards the end of the first 
week A maculo papular rash is seen about the fourth day on the trunk, 
face, and proximal part of the limbs Mental sjxnptoms predominate 
during the second week, mth a fall of blood pressure, and temporary 
deafness is not uncommon The white cells m the blood are not generally 
increased in number In o^er 50% of cases the spleen is palpable Tlic 
temperature remains raised, with daily remissions, for about 2 ^eeks, 
and then falls by lysis In scrub typhus the blood shows a modification 
of the Weil Felix reaction There is an agglutination of between 1/250 
and 1/12 600 with Proteus OXK, and a feeble agglutination with 0\19 
Proteus OXK is a strain of B proteus 

Differential Diagnosis lifalana and dengue may be rmstaken for 
scrub typhus, and malaria and scrub typhus may coexist If the scar 
of the mite bite is visible, the diagnosis can be made with more certamt) 
at the onset Flea borne typhus may occur in the tropics, but louse 
borne typhus is \ cry rare there 

Course and Complications Convalescence is iisuall> slow, and 
the patient is likely to be off duty for Q months or longer Bronchitis 
and bronchopneumonia may occur as compli&stions 

Prognosis This has been much improved with antibiotic treatment 
Treatment Prophylactic Vaccine treatment has not prosed 
successful Clothing can be smeared with dimeth>l phthnlate, which 
1 $ a mite repellent. Camps should be placed in dry sites and cleared of 
siUTOunding vegetations 

Curaiive This is as for louse-bome tjTihus Chloramphenicol 
Aureomycm or Terramycm should be given in doses of 8 G , followed by 
0 25 G every a hours until the patient is afebrile Penicillin maj be 
of value m cases complicated by bronchopneumonia gi> cn by intm 
muscular injection of COO 000 units of a procaine preparation ei cry 12 
hours for 7 to 10 days 


Trypanosomiasis 
{Sleeping Sieknest) 

Definition A disease characterised bj enlargement of lymph nodes, 
followed by nervous changes and increasing torpor 

Etiology Sleeping sickness is due to infection with a trj'panosome, 
a flagellate protozoon Man is infected by the bite of a tsetse fly There 
are two main types T gambiense cons eyed bj the fly glosnna palpalts 
occurring in Uganda and the Congo T rhodesiense con\e\ed bj the 
fly glosnna morsitans, occurring in lUiodcsta, Njasaland Tanganjnka, 
and Kenya In tropical Amenca there is a variety caused by the 
T cruzt The trypanosome undergoes a cycle of development in the 
tsetse fly and finally reaches the sahvary glands to infect man when he 
IS bitten The fly may become infected by biting infected big game or 
man Rarelj the fly will bite a man and carry the infection direct to 
another man, without any intermediate cycle Predisposing causes 
1 Localit\ Tlie disease is endemic in Equatorial Africa and America 
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T gamlnmse infections occur near water, and T rkodesiense m dry 
areas 2 Age Children and adults are infected 0 Race ^Vhite 
and black races are equally susceptible 

Pathology Postmortem there may be macroscopical cMdence of 
meningitis, or clianges only seen microscopically m the meninges o\er 
the brain and cord Meningo-encephalitis and meningo-myelitis maj 
also occur with pern ascular mfUtration of lymphocytes The changes 
resemble those found in dementia paralytica The cerebrospinal fluid 
is under pressure and trypanosomes occur m it Lymph nodes are 
enlarged 

Incubation Period This is variable, 2 weeks or longer 
Clmical Findings The illness begins insidiously, the patient feeling 
unwell owing to fever 

On Examinatton During the first stage, the temperature is 
irregularly raised, the pulse is frequent, the postenor cervical lymph 
nodes are enlarged, there may be some cedema of the legs, and in wlute 
people a circinate crj'tliema may be seen on the trunk The blood An 
excess of globulm may be demonstrated lu the scrum Trypanosomes 
may be found m the deposit after centnfugahsation of the blood The 
lymph nodes Evammation of the juice remo\ed by puncture is more 
likely to show trypanosomes than is a blood film The disease, if un 
treated, gradually passes after months or years into the second stage, 
characterised by changes in the cerebrospinal fluid These include an 
excess of cells (50 or more per c mm } and excess of protein (o> er 40 mg / 
100 ml ) Trypanosomes are not often demonstrable The patient be 
comes sluggish mentally and physictdly, be appears dejected, compluns 
of pains m the body and loss of strength The lymph nodes in various 
parts of the body become larger He becomes more sleepy and dozes 
durmg the day Tremors are seen in the tongue and muscles of the arms 
The blood now shows an aaxmia, and the large mononuclears may be 
increased to about 10% or over In the tlurd stage the patient is bed 
ndden and finally becomes comatose 

Differential Diagnosis Slalana is excluded by blood exammation 
and the failure to respond to quinine or other antunalarial drugs 
Finding the trypanosomes by lymph node puncture usually establishes 
the diagnosis in the early stages 

Course and Complications The course of an untreated case is as 
described above, tJie disease can now usually be arrested by earl} 
treatment Complications include Septic rhinitis, otitis, termmal 
pneumonia and djsentery 

Prognosis This depends largely on early treatment, hut infections 
withthe3 r/iodcMenjearcmoregraNe than those with the T gamhense 
Treatment Prophylactic It has been suggested that big game 
should be destroyed m endemic zones, as they harbour the trjpanosomes 
They maj, however, be benefiaaJ, the tsetse flies biting them rather 
than man The glosnna palpalts lives in vegetation near water, and 
trees should be cleared m these zones Travellers through such distnets 
should wear gloves and helmets Spread of the disease can be checked 
by the compulsor} treatment of all natives affected DDT powder. 
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sprajed from aeroplanes, as for the prophylaxis of malaiia, is effeclne 
m destroying the tsetse fly 

Cwattve Early cases may be treated by the inlrimuscular or 
intraienous injection of pentamidine giien as a 10% solution The 
dose IS 100 mg intraienously daily for 10 to 20 days, or 100 mg intra- 
muscularly the first day, and 200 mg daily subsequently for'o days 
Anthisan 100 mg tab should be gi\en half an hour before the injection 
to pre^ent unpleasant symptoms due to flushing and fall of blood 
pressure. Tryparsamide ynelds the best results in more adi anced cases 
It IS given intraicnously or intramuscularly, 1 to 3 C in 10ml of water 
every week, until a total of 20 to 100 G lias been gi\ cn, according to the 
seventy of the disease The average dose is reckoned on a basis of 
0-04 G /kg of body weight. Visual disturbances are a signal for 
stopping the injections os optic atropliy may ensue Jlel B may be 
used for advanced cases which are resistant to tryparsamide It is a 
compound of melarsen oxide and dimercapnil and contains tnvalent 
arsemc The dose is 8 C mg /kg body weight, dissoli cd in propilene 
glycol, and injected intravenously for 4 days It is toxic and should 
only be used in hospitaL 


Dengue 

{Break bone Fever) 

Definition A disease characterised by fever and severe pains in 
the back and limbs 

Etiology The causative agent is an ultra microscopie and filterable 
virus which is present in the blood It is com eyed from man to man by 
the mosquito Aides <rgt/pti {Slegomipa fasciaia) The Mrus undergoes 
some deielopmcnt in the mosquito, the latter becoming infecli>e in 
H days The patient’s blood is mreclue for the mosquito during tl c 
first 2 days of the illness Large epidenucs and sporadic cases occur 
Predisposing caoj« 1 Locality Tlie disease is met with in New 
South Wales, Florida Brazil, the West Indies, Fiji, Syna, Greece, 
Turkey and Africa 2 Climate Heat and moisture arc required A 
pre>'ious attack usually confers immunity 

Pathology. The disease is rarely fatal, but cedema of the lungs has 
been noted 

Incubation Period. This is usually 4 to 10 days 

Clinical Findings Three stages are described The invasion The 
onset IS usually sudden with a ngor The patient complains of aclimg 
in the head and cy es and excruciating pains in the lower part of the back 
and legs which cause complete prostration 

On Examination • The conjunctive are injected, the face is flushed, 
the skin generally hot and dry with some erythema The temperature 
rises rapidly to 102® F. (38 0” C ) or higher Tlie blood shon-s a leuco- 
penia of about 2,000 white cells per c mm , owing to diminution of the 
polymorphonuclears which may fall to 40 or C0% The unne often 
contains a trace of albumm 

The remission About the third day sweating occur, witli often 
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nose-bleeding and diarrhoa, the temperature falls by lysis or crisis 
and the patient feels better. Terminal fever. About the fifth day the 
temperature rises again to 100® T. {87 8" C ) or so, and remains raised for 
about 24 hours. There is recurrence of the pains and a rash appears 
This IS usually morbilbform m character and starts on the palms and 
backs of the hands, spreading to arms, trunk and legs. It fades m 2 or 
8 days, nitli slight desquamotron. 

Differential Diagnosis. The occurrence of the dwease with its 
typical course in a warm climate is characteristic. It must be diagnosed 
from other conditions, such as influenza, acute rheumatism, malaria 
and measles. 

Course and Complications. The course is usually as described. 
Complications include : Epistasis, bleeding from the gastro-mtestinal 
tract or uterus, boils, periarthritis of the knees or ankles and post- 
dengue debilit}' 

Prognosis. This is good The disease is practically never fatal 

Treatment, Propltt/lactie This is concerned with ehtnmatiou of 
mosquitoes and prevention of their bites, as for jcllou fever 

Curaftie. The patient should be kept in bed until tlie rash has gone. 
A saline aperient should be given at the onset Drugs are required for 
the relief of pam, aspirm m doses of 10 gr. (0 C G ) six-hourly, tab. 
codem co. 1 six hourly, and m some cases a subcutaneous mjection of 
morphm. sulph J to J gr. (10 to IS mg ). 


Yaws 

(Framio’sjo) 

Definition. A specific infective granuloma. 

Etiology, Yaws is caused by the Treponema pertenue. This 
cannot be distinguished microscopically from the causative organism 
of syphilis. It is not a vcncril disease and may be convej cd by direct 
contagion through a cutaneous abrasion and possibly by insect bites 
Predisposing causes : 1 Locality : East and West Africa, tiic Malay 
States, Philippine Islands, Fiji and Samoa, Burma, Cejion, Brazil and 
WiisJ JAdic? 2r Age : Jt as mngrajlxJ ami occurs cspcaaHy an 
children and joung people. Over C0% of cases occur before the age of 
15 years 3. Race : Patients are usually natives. 

Pathology. The “ Yaw ” is an infcctiN e granuloma. The disease 
is distinct from syphilis, but the Wassermann reaction is positue in 
the majority of cases 

Incubation Period. Probably a month or longer. 

Clinical Findings. The onset is insidious with malaise, headache, 
pains in the muscles and bones, and there may be slight fever. The 
primary lesion may not be detected and may be single or multiple. It 
generally occurs below the knees or near the mouth and is called the 
“ Motiier Yaw.” It is a papule varying in size up to 2 or 8 inches (5 or 
7-5 cm ) in diameter, whicli becomes nodular, exudes fluid and forms a 
scab. The secondary stage: Some desquamation of skin occurs In about 
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8 months’ time followed by the appearance of more papules which 
protrude, become red resembling a raspberry (frambeBsia) and crust 
o^ er They may occur m any part of the body and after some weeks 
es entuallv drop off They are painless but maj itch, and treponcmes 
are found in smears Tertiary lesions form from ulceration of the 
Yaw 

Varteiies. 1 “ Craft ”j/atP4 affect the sole of the foot 2 " Gangosa' 
IS an ulceratmg yaw in the palate 3 ‘ Goundou ” is a nodular swelling 
on the nose 4 “ Juxia arttcular nodules ” may form tumours near the 
knees or elbows 

Differential Diagnosis The disease can be distinguished from 
syphilis by the absence of a primary genital lesion the absence of 
nervous manifestations, such as tab^ and general paralysis 

Course and Comphcations The average duration, if untreated is 
about a year, but recurrences of secondary lesions may take place 

Prognosis The disease is not usually fatal 

Treatment. Pemcillm is the drug of choice The dose is an intra 
muscular mjection of 1 2 miUion umts of a procaine preparation m 2% 
alumimum monostearate (PAM) for persons o% er the age of 10 j ears, and 
600 000 units for children under the age of 10 Two injections a week 
for 2 weeks are usually sufficient for a cure 

Phlebofomm Fever 

(Sand Jly Feier Papataa Fner Three day Fever) 

Deflttitioa A specific disease characterised by headache and 
generalised pains, due to the bite of a sand fiy 

Etiology Phlebotomus fever is caused by an ultra nucroscopie 
filterable virus which is present in the patient s blood during the first 

1 or 2 days of the illness It is earned by a sand fij (Phlebotomus 
papatasi) The virus probably undergoes changes in the fly’s body, 
as the latter does not become mfectne for 0 days after bitmg a patient 
Predisposing causes 1 Locality The disease occurs in the eastern 
part of the Mediterranean and m Mesopotamia India and Persia 

2 Climate M armth and moisture ore necessary 

Pathology There are no post mortem findings 

Incubation Penod This is 4 to 7 days 

Clinical Findings The bite of the fly produces some local xmtation 
and swelhng There may be malaise for a day or so before the onset, 
which IS usually sudden with a ngor The patient complains of frontal 
headache pains behind the eyes m the neck back and hmbs Tliere is 
often insomnia 

On Examination The face is flushed and the conjunctivie are red 
The throat is congested and some vesicles may be seen on the mucous 
membrane The tongue is furred in the centre The temperature rises 
rapidly to 103® or lOo® F (39 4® or 40 5® C ) but the pulse remains slow, 
about 70 or 80 The blood There is usually a leucopenia The tempera 
ture falls m about 2 days and there may be some diarrhcea, epistaxis and 
sweating The pulse becomes slower, 40 to 50 There is no rash. 
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Differential Diagnosis Sand flv fever must be distinguished from 
mainna, influenza and dengue Examination of a blood film excludes 
malaria , the course of the disease and its occurrence where there are 
sand flies usually serve to establish a diagnosis 

Course and Complications The usual course is as described above 
Rarely a recrudescence occurs with a rise of temperature to a lesser 
degree for a short time about the fifth or sixth day 
Prognosis This is good The disease is ne> er fatal 
Treatment Prophylactic Sand flies should be destrojed and their 
breeding places eliminated by spraying withD DT Dimethyl phthalate 
should be applied to the wrists and anl Ics at night Jlosquito nets 
should be spraj ed with DDT 

Curative Liq lodi mitis should be applied to the bites The 
patient should be kept in bed for 5 or 6 days and the pains relieved by 
aspirm 10 gr (0 G G ) 1 1 d 


Leishmaniasis 

A group of diseases due to infection with protozoa of the Leishman 
Donovan type Tlie group includes kala azar and tropical sore 

Kala^azar 

{Dumdum Fever Blacl Fever') 

Definition A disease c haracterised by enlargement of the spleen, 
cachex ia and irregula£_feifir».due.tojafectjpn tritb a specificjprotozoon 
Etiology The protozoon causing kala azar is the l^shman 
D onovan bod ^ {Lcishmania donoiant) ITie protozoon appeatTm man 
as a small o val or c ockl e sh aped body, about lj3tx with ti\o nuclei 
AlthouglTThe parasite develops readily m the sandfly, Phlebotomus 
argenlipcs infection of man by the bite of this fij has not been proved 
Infantile kala azar is due to thcimfimania infantum which is probablj 
the same protozoon Prcdi^sing causes Locality Kala azar was 
first described in Assam it occurs m other parts of India m China, the 
Sudan West Africa etc Infantile kala azar is found around the 
Mediterranean It is more prevalent m the country than in towns 
^2 Climate Warmth and moisture favour its appearance 

Pathology Tlie Lei shma n Dono\an body occurs_m_endotUclial 
cells especially in t h e s pleen m the blood, it may be present in 
poljTnorphonuclcar leucocytes A flagellate stage is found in certam 
sand flies and can be obtained on culture of the cockle shaped bodies 
Postmortem the s pleen is enlarged and somewhat firm , the li\cr_is 
also a little enlarged, and uTc^ maj be found in the small and large 
mtestuie” The'marrow of the long bones is unduly red 

Clmical Fmdings liie incubation _pcnod is uncertain, varving 
fro m a feu mo nths to ov cr a > e ar ^ The disease usually begins m^diously , 
witli progressiv e weakness loss ojf weight, and malaise , there ma> be 
diarrhoea, sweating orlil ceding from tlie nose or^ims In some cases 
the onset is more sudden suggesting malona, and in others resembling 
tj-phoid fev cr 
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On Exarmnalion In an established case the pi^entjs^yrasted and 
m Europeans thgjl on is seen to be pigmented The spleen is enlarged 
and the liYcr may^be palpable” The tempera ture is irregularly raised 
and may present 2 or 8 summits m th^ 24 hours. The piiIsej_rpro 
portionately frequent The blood There is aniemia and leucopcnia 
is_pjronounc^ about 2 000 per c mm L eishni^ lJono\ on bodies are 
seen at times in poljTnorph^ucle^ leucocytes Tlierel? an"excess of 
gamma globuhn in the blood Diagnosismay be confirmed by with'draw 
ing some splenie'lissue by spleen punctu re, making a film and stainin" 
for Leishman Donovan bodies Sternal punctur e viU also show the 
Leishman Donovan bodies in the monocytes and this is a safer method 
of diagnosis than is splenic puncture 

Differenbal Diagnosis Other causes of chronic enlargement of the 
spleen (see p S44) should be excluded, if there is doubt as to the diagnosis 
A blood examination usually excludes malaria as does the response to 
antimalanal treatment Finding the protozoon by sternal or spleen 
puncture settles the diagnosis 

Course and Complications The average course of the disease, if 
untreated, is from a few months to_ g_yea rs, when de ath occurs from 
progressive weakness or some septic complication, suSi as jineumoma 
or gangrene of^the lungs. 

Prognosis The mortality has been lowered by antimony treatment 
from a pre>ious 90% to about 2% except in the Sudan where i ery sei ere 
and drug resistant cases are met with 

Treatment Prophylactic Healthy natives in a kala azar district 
should be kept together at night and away from those infected with the 
disease The sand fly range is only a few hundred yards DDT sprays 
should he used and dimethyl phtbalate smeared on the skm and clothing 
Nets to afford protection would have to be of too fine a mesh to be 
tolerated at night 

Curative If there is seven anamm a blood transfusion should be 
given Pentavalent antimony preparations such as l^ntostam (contam 
ing the equivalent of 100 mg /ml ) are very efficienb Si x dail y intra 
venous or intramuscularTnjections are given of G ml For cases which 
are resistant to antimony, especially those occurring in the Sudan the 
aromatic di amidin es are available such as stilbami dine and pentami 
dine isethiohate The latter is given _^ily mtraiMsci^lyjD^intra 
venouily for 12 to 15 days, the usual dose being 2 mg /kg bod y weig ht 
H^dache, giddiness, flushing abdominal pain or low blood pressure 
may be reheved by the oral administration of Anthisan 100 mg half 
an hour before the mjection 


Tropical Sore 

{Dermal Leishmaniasis Delhi Boil Onental Sore Baghdad Boil 
Aleppo Sore) 

The causative organism is the Leuhmania tropica which cannot be 
distinguished from the L donovam Ulceration occurs in the skin and 
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on raucons membranes , the disease is probably spread by a sand flj, 
the Phlebotomus papaiasi In the American tropics this form of 
leishmaniasis is called Cspundm 

Local treatment consists in the application of solid carbon dioxide, 
pure phenol, superficial X rajs_or radium In addition, 2 ml of a 5% 
solut ion of em etine hydrochloride may be injected into the^crip hery of 
^ej_e«qn Other substances used for local infiltration include 2 ml of 
berbenne sulphate (2%), or Ncostam (2%), at weekly intervals 
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THE PARASITIC WORMS 
THE CESTODES 
{Tape Worme) 

Definition Segmented flat worms, usually hermaphrodites 

Anatomy The tape worms consist of a head and neck (scoiex) and 
segments (proglottides) TLe segments near the head are immature, 
the intermediate ones contain sexual glands and the terminal ones ova 
They have no alimentary canal 

Vanettes The most important varieties are the Tama sohum, the 
Tcenia sagmaia, the Diphylhbothnumlatum [DibothTtocephdlus latus) the 
Echinococcus granulosus ( Tama echinococcus) and the Hymenolepis nana 
{Tcema nana) Man is infected by eating the larvte m meat or fish which 
IS raw or insufficiently cooked The larva is known as a cysticercus if it 
forms one cyst and one scoiex (as m T sohum and T. saginaia), and as 
an echinococcus if it forms many cysts and man) scohccs in each cyst 
(as m E granulosus) The larva of the D latum is a plerocercoid and 
elongated like a worm The larva develops in the definitiv e host into the 
adult worm, and the eggs which pass out m the fsces are eaten b) the 
intermediate host The outer layer is dissoh ed in the alimentary canal 
and the contomed embr) o (onchospbere) is hberated This passes into 
the tissues to form the larv a (cysticercus) 

Cycle 



Cysticercus Cysticercus (In muscles of intermediate 
In definitive (larva) | host Eaten by definitive host ) 

host I 

Adult worm Onchosphere (Embrj o) 



(Eaten by intermediate host) 

The ovum of the V latum forms a cihated embryo , this is eaten 
by certain Crustacea (such as eyclops strenuus) and forms a procercoid 
larva The c) clops contaimng the procercoid is eaten by a Gsli and 
becomes encysted as a plerocercoid Iirva Man eats the fish, and is 
infected, the larva developing into the adult worm In E granulosus 
infection man eats the ov a and the larv a formed dev elops in his tissues, 
the adult form occurring in animals such as the dog 

The Taenia Sohum 

{The Solitary Tape TForm The Armed Tape Worm The Fork 
Tape Worm) 

The chief features are as follows 

Infection By eatmg imperfectly cooked ” measly ” pork containing 
the larv® {Cysticerci cellulosa) 


Tea 
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Locality, World wide distribution 

Hosts Dchnitive lilnn Intermediate Tbe pig or rarely man 
(Somatic Uemans) 

Length of Adult Worm About 
10 feet (3 metres) 

Head 1 mm in diameter 
Globular with 4 suekere and a 
rostellum armed with 2 rows of 14 
booklets Neck thin 

Segments About 1,000 Con 
tarn a uterus with about 10 lateral 
branches , the genital pore is lateral 
and alternates regularly Mature 
segments are three times as long os 
they are broad (see Fig C8) 

The Ova Circular T>iamct6t no cs T Soliuji Mature 
about ft Seguests (Natural size ) 

ThcOnchosphere(embrjo) About T solium fecal ovum (onchospl ere) 
20,.mdiMnctcr Hos 0 hooks oiiooto us ^ lo ismsisr 

The C;^’sbcercus Cellulosae Like ^ 
a little bladder , oval about 5 to 20 mm long Single scolex forms in it 
Segments containing oia are passed m roan s fieces and ore eaten 
by the pig Rarely somatic teentasts occurs m man either by transference 
of ova fay his fingers to the mouth or owing to segments containing ova 
being regurgitated into hts stomach The cysticcrci (bladder worms) 
may then develop under the skin as smill nodules, or m the brain 
causing epilepsy, in tlie e>es or 




muscles Thev may be revealed 
b> X ray examination and must 
not be confused with the cj-sts of 
the Tnchviclla spiralis Tlie latter 
are probably too small to be seen 
radiolog callj 

The Tmnia Saginata 
{Tamia Slediocaucllata The Vn 
armed Tape II orm The Beef Tape 
II orsn The Fat Tape II orm) 
Infection B> eating imperfectl> 
cooked beef infected with the 


Flo ro T Saoinata viature Cffslieercus havis 

SEGitrvTs (Natural size) Locality \\orldwide distnbu 

T saginata fecal ovum {end 0- tion 
sple^ brown oval 83 f* X 23 m- HosU Definitive Man Inter 
^ mediate Cattle 


Length of Adult 'IVorm About 20 feel (C metres) 

Head 2 mm in diameter Pear shaped with 4 suckers, hut 
no rostcHum and no booklets Xeck medium size 

Segments About 2 000 Contain a uterus wjth about 20 lateral 
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branches , the genital pore is lateral and alternates irregularly , the 
mature segments are twice as long as they are broad (see Fig 60) 

The Ova Oval, measuring 38 by 2o /t approximately 
The Onchosphere (embryo) Head has 6 hooks 
The Cysticercus Bovls 8 mm by 5 mm Single seolex forms m it 
The segments containing ova are pa^ed m man’s fieces and are eaten 
by the ox 

The Dlphytlobothrlum Latum 
{The Dibolhriocephalta Lotus The Russian Tape TTorw) 
Infection By eating ca\ larc or imperfectly cooked fish. 

Locality Russia the Baltic, Switzerland 

Hosts Definitive Han Intermediate Fish such as piLe, percli, 
salmon trout and grayling 

Length of Adult Worm About 30 feet (9 metres) 

Head 3 mm long Olive shaped, with a suction groove on its 
dorsal and ^ entral sides There are neither rostcllum nor booklets 
Segments About 8 000 Contain a central rosette uterus and a 
ventral genital pore They are broader than they are long (see Fig 70) 
The Ova Oval, measuring about CO /;t by 40 p, with an operculum 
The Onchosphere Ciliated and free swimming It is eaten by 
Crustacea (such as the Cyclops strenuus) 

The Procercoid Larva Elongated oval 5 p long 
The Pleroeercold Larva ll onn like about 6 mm long Man passes 
free ova in his fsces 

Clinical Findmgs Infestation of roan with T 5oIiujn T sogmofo 
or with D laium niay give rise to \ague 
symptoms of indigestion or to marked 
hunger with bodily wasting A severe 
ansemia of the pernicious type rarelj occurs 
with D laium infestation It is estimated 
that in Finland 250 000 people are infested, 
but only 0 5% suffer from anEmia 

Treatment prophylactic Meat and fish 
must be adequately inspected for cjsticerci 
and properly cooked Beef should be 
thoroughly cooked and not eaten underdone 
Curative The patient is k ep t in bed .a nd sta ry_ed for, 2 days 
Dimng_this time_6hly fluids are allowed, such as frmt juices uith 
glucose, tea, black coffee and meat extracts An initial dose of castor 
oil If fl oz fl5 m l ) IS _given, and this is follwedjiy mag juJp^ 99.8^ 
(4 G ) t d s o n the second day On the ^rd day ^jio foocLj5_alJowed 
until the worm i s passe d and the pat ient is ke pt recumben t Mag 
^Iph 240 gr (16 G )xs admmister^ at T'a m , and after the bowels nav e 
act^ ext. filicis lig 1 5 m (f^ ) inon emulsion is gnen o^9 a m , at 
9 15 a m at 9 30 a ra ,^tid at 9 4^ m and 80 m J2 ml ) at~I0 a tr^ 
foll ow^ at noon by mag.julph 24^_gr (fo G ) Altematiiely me^ 
' crine can be given instead of filix ma s The dose for an ad^ ti^s 1 G 
(ten 0 1 G tablets) in a g lass of w ater t o which are added tw o tei^OOTfuls 


FiQ 70 The Dirmnxo 
botbriumLatom Matobb 
Sequents (Natural size ) 
Diphyltobothnura latuoi 
Esca^o^'um brown oval 60 p 
X40/I (X 2jO) 
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(4 G ) of s odium bicarbonate Sod sulph 240 g r {10G)iDustbegiren 
1 hourYeTote and 2 hours after the mepaefme’ ifthe worm has not been 
passed The advantage of the mcpatrine is that the worm is staineil 
j ellow and the scolex is more easily seen If the patient vomits the mepa 
crine it may be admmistercd tlirough a tube passed into the duodenum 
All the actions of the bon els must be receiv ed into a bed pan containing 
a httle warm water, and if the head of the w orra is not seen, Uie evacua- 
tions should be strained through black muslin If tlie head does not come 
away, fresh segments wall appear m the motions m about 3 montlis A 
second treatment should then be given 

The Echinococcus Granulosus 
{The Tama Echtnoeoeeus) 

Infection JIan is infected by ova excreted by dogs, jf the dog 
heks the man’s hands or his dishes Infection may also occur from 
drinking water or from eating uncooked % egetablcs contaminated bv 
the oi a The dog is infected by eating meat containing the lij datid 
cysts 

Locality Australia and Iceland 

Hosts Definitive The dog, wolf or jackal Intermediate Man, 
sheep, oxen and pigs 

Length of Adult Worm About J inch {6 2 mm ) 

Head. Hcsembles that of T sohum in miniatiire, bong 0 3 mm in 
diameter There are 4 suckers and a rostellum with 2 rows of 
about 20 booklets in each 

Segments Four The termmal segment is mature and contains 
ova 

The Ova Oval measuring about 05 p by 25 ji, Tlie ovnim when 
swallowed by man, liberates its six booked embrjo (onchosphere) , this 
migrates to the tissues especially the liver, and forms a hydatid cjst 

The Hydatid Cyst There is an inner granular or germinal lavcr, 
from which the daughter and grand-daughter cysts form These 
contain many scolices , the middle loycr is laminated , the outer layer 
IS fibrous and formed from the tissues of tlie host The contents are 
cfesr flaw? specific grsnty shoitt J Wif flaw? fawtewj of 

sodium clUonde a trace of sugar, some booklets and no protein The 
cyst occurs especially m the liver, but may be found in the lungs, brnm 
kidneys or heart 

Hydatid Disease 

Clinical Findings Tlie patient docs not usually notice any lU health 
unless the hydatid cyst causes mediamcal pressure symptoms or some 
complication occurs 

Il^datid of ihe Liver If the cyst is deep-seated no tumour is felt, 
but there may be a palpable swelling which sometimes fluctuates 
ilore rarely the hydatid thrill is felt by placing one hand oxer the 
swelling and tapping it sharply with the fingers of tiie other hand 

Tlydatid of the Lungs This Is desCTibcd on p lOQ 
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Hydatid of the Kidneys This may cause a renal tumour 
Hydatid of the Brain This causes symptoms of a cerebral tumour 
Hydatid of the Heart This may cause sudden death 
The blood may show an eosmophilia and the Casoni intradermic 
test IS positu e (see p 86) 

Course and Complications The cyst may grow to 5 or 6 inches 
(12 5 or 15 cm ) m diameter, it may atrophy, calcify or its contents may 
suppurate Rupture may occur into the peritoneum, the stomach, mtes 
tines, the pleura, the inferior vena cava or the bile ducts Rupture maj 
be accompamed by shock and by urticaria and in cases of intrapen- 
tonea! rupture secondary cysts may fonn 

Prognosis. The disease is serious FrequentU, however, the cyst 
dies and inspissates Suppuration or rupture make the outlook more 
grave. 

Treatment. There is no medical treatment If possible, the cyst 
should be removed surgically without rupture 

The Hymenolepis Nana 
{The Tania Nana The Dicarf Tape ITonn) 

This worm infests especially children in America Egypt and Southern 
Europe It is 25 to 40 mm long and 1 mm broad It has a rostellum 
with 4 suckers and a single row of about 80 booklets Tiiere are about 
200 segments There is probably no intermediate host, the eggs which 
are liberated in the intestine developing into adult worms 

Treatment 01 chenopodii may be given The dose for children 
IS one drop for each year of age on a lump of sugar, followed 2 hours later 
by a dose of castor oil appropriate to the age of the child Alternatively 
gentian \ lolet pill (see p 772) may be given 

THE TREMATODES 
(Flukes) 

The trematodes are flat non segmented leaf hke worms, usually 
hermaphrodites, possessing a mouth and 1 or more suckers The most 
important varieties which are parasitic lo man are the sclustosoma and 
the paragommus (lung fluke), the fasciola or liver fluke rarelj infests 
man 

Schistosomiasis 

(Btlharziasis) 

There are three vaneties 

Urmary Schistosonuasis 

(Endemic Uamaturia) 

Etlolog> Endemic hiematuna is caused by the Schistosoma 
hcumatobium (Bilharzta hcnnatobium) Jlan is infected bj cercanic 
(young swimming forms of the trematode) which pierce his skin when 
bathing or paddling, and infection may occur bj linking water The 
cercans pass to the portal vein, and m about 6 weeks develop into the 
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adult male and female forms of the S kamotohum The male is flat, 
about 15 mm by 1 mm , and the female is slender and round about 
25 ram hy 0 25 mm They migrate against the blood stream from 
the portal to the pelvic veins and >003 of the bladder or rectum, the 
male curves from side to side to form a gyntecophonc canal in s\hich he 
embraces the female, when they have reached the small veins the 
female leaves the male and migrates to the smallest vein alloiMng her 
passage The ova are then extruded The ovum is about 100 fi by 
70 n, and has a sharp termmal spine , this penetrates the blood vessel 
and the ovum is pushed tlu^ough the vessel fay the blood stream It then 
ulcerates its way into the submucous tissues and through the mucous 
membrane of the bladder or rectum The ova are chiefly passed in the 
Urine On coming m contact witli water, an embryo or ciliated mira 
cidium batches out Tins enters a spiral fresh water snail, such as tlie 
Bulhnus contortua Sporocysts form and cercarue are liberated into 
the water from the snail, completmg the cjcle The disease is met with 
in Africa Arabia and Iraq 

Pathology Post mortem the mucous membrane of the bladder is 
red, thickened m patches and pol^qii may be seen The muscular wall 
is hypertrophied The prostate may be enlarged and the ureters 
dilated Ova may be seen in the submucous tissues of the bladder 
or m the prostate , the liver may be cirrhosed 
Incubation Period 1 to 8 months 

Clinical Findings The first symptoms appear a few (seeks after 
infection They constitute the toxsmic stage The patient complains 
of urticaria, malaise, with perhaps abdominal pam 

On Examtnation The temperature is raised and the blood shows an 
eosinophilia which may reach 60% A positive complement fixation 
may be obtained by using as an antigen an extract of the liver of infected 
snails 

Local symiptoms may not be noticed for a few months, or cv en 
years The patient then complains of passing blood, usually at the 
end of micturition, with perhaps frequency, scalding, and pam m the 
perineum or suprapubic region He may also pass blood and mucus 
in bis motions 

On Ezaminaiion The patient is often pale or sallow The unne 
The deposit shows ova, red corpuscles and pus cells The blood may 
show a leucocytosis of about 15,000 per c mm , With an eosmopliilia of 
about 12% The complement fixation test is usually still positive 
Cystoscopy may reveal an inflarocd vesical mucous membrane, and 
white patches may be seen due to submucous ova 

Differential Diagnosis Other causes of haimaturm, such as a 
calculus cystitis, etc , must be excluded The presence of ov a in the 
tirme is diagnostic, but a calculus may also be present 

Course and Complications The disease, if untreated pursues a 
chronic course for many years and if the patient is not destroyed by 
complications, spontaneous cu re usua lly results Complications include 
Cystitis, vesical calculus, pyoneplirosis, carcinoma of 

the bladder, urethral fistula 



766 THE PARASITIC WORMS 

Prognosis. This depends upon the severity of infection, the presence 
of complications and the institution of adequate treatment 

Treatment Prophylaeite Bathmg or paddlmg in endemic areas 
should be forbidden, and drinking trater should be boiled The snails 
may be destrojed by cutting off the water of the irrigation canals 
periodically for 2 weeks during the dry season Carriers should ha\e 
their infestation cured by treatment 

Curatiie Sodium antimony tartrate is injected slowly mto a \em 
The injection should be gi\en about 2 bouts after a meal A 0 5% 
solution IS used, on the first day 6 ml , on the third day 12 ml , on the 
fifth day IG ml ,on the seventh day 20 ml , and on the nmth day and on 
subsequent alternate daj’s 24 ml, until a total of S20 ml has been 
injected The Iisematuria may be temporarily incr ea sed The urmarj 
deposit should be examined daily for o\ a which, as they are killed, 
shnvel, darken, and when placed in water will not hatch out A cough 
IS often noticed during the mjechon This is due to the antimony 
reaching the lungs If tone symptoms follow on injection, the next 
dose should not be increased Toxic symptoms include tightness of 
the throat or chest, abdominal pam, and a metallic taste If there 
IS collapse at the mjection, Pituitrm 1 ml or inject ndrenalioe (B P ) 1 
m 1,000, 0 5 ml should be ujected intramuscularly If the patient 
has heart or kidney disease, the antimony is contraindicated 'W'ben 
the veins are difilcidt, stibopben (Fouedin), also a triialent antimony 
preparation, may be injected intramuscularly, using a 6 3% solution 
Ten to fifteen injections are given on alternate days For an adult the 
dose IS 1 5 ml , followed by 8 ml , the subsequent doses being 5 ml 
Good results have also been obtained m urinary schistosomiasis with 
Nilodm (miracil D) It is put up in tablets of 200 mg and administered 
by mouth. The dose is 22 mg /kg body weight for 1C days 

Intestinal Schistosomiasis 

Etiology. This disease is caused by the Sehisiosotna tnansom 
{Bilkarzta mansont) The adult trematodes are found in the mesenteric 
^eins, and their ova pass through mto the rectum The o%a have a 
lateral sharp spine The intermediate host is a fiat fresh water snail, 
the Planorbis bmssyi The life history resembles that of the S hcema 
iobium Intestmal schistosomiasis occurs in Egypt, the Congo, ISigeria, 
the West Indies and the northern part of South Amenca 

Pathology Post mortem, the mucous membrane of the rectum 
and colon is thickened, and there nte papillomatous swellmgs The 
liver may be fibrotie (“ pipe stem ” cirrhosis) and o\a are found m lU 

ninfral Findin g s All early toxsemic Stage with fe\er and urticaria 
occurs, followed m about 2 months* by dysenteric symptoms, with 
blood and mucus m the motions The ova are found in the faices, and 
the blood shows an eosmophilia and gives a positive complement 
fixation test In Egypt a special type occurs associated with enKrge 
ment of the liver and spleen I^odular lesions may form in the lungs 
which may lead to pulmonary endarteritis and right heart failure The 
brain may also be involved with hemiplegia or epileptiform convulsions 
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Anremia and ascites are present This variety is called Egy^itian 
splenomegaly 

Treatment This is by sod antimon tartrate or stibophcn as for 
urinary schistosomiasis (see above) 

Eastern Sdiistosomlasls 

Etiology Eastern schistosomiasis is caused by the Schistosoma 
japontcum (Btlhama japontca) Ihc trcmatodes are found in the 
mesenteric \ ems, and the ova pass into the large mtestme The os a 
have no spmes, but a small lateral knob may be seen The intermediate 
host IS the Ilemibia japontca, a fresh v^ater mollusc The hfe history 
resembles that of the types described above The disease is met with 
m China South Japan, the Phihppme Islands and Upper Surma 

Pathology Post mortem, the liver is enlargwl, cirrhotic and 
contams ova the spleen is enlai^ed, but usually free from ova, ova 
may be found in the brain The mucous membrane of the large 
intestine is thickened and polypi may be seen 

Clinical Findings An early toxaimie stage occurs with fever, 
urticaria and eosinopluha Later, there are abdominal symptoms, with 
pam and dysentery 

On Ezamtnahon The liver and spleen are enlarged and there may 
be ascites The ova are found in the fseces 

Treatment This consists in giving injections of sodium antimony 
tartrate or stibopben, as described above 

Paragonomiasis 

Etiology Paragonomiasis is caused by the Paragoninms Kestermam 
[DistoiTUi ringen) The fluke is about | inch (8 mm ) long 

Pathology The parasites occur lu the lungs 

Clinical Findings The flukes arc the cause of endemic hremoptysis 
FasdoUasIs 

Etiology Foscioliasis is caused by the Fasetola hepattca {Distoma 
lepalictini) 

Pathology The flukes arc found chiefly m the liscrs of sheep 
Man IS infected by eating raw water cress A small epidemic occurred 
in Hampshire m the outumnof 1958 After an ms asi\ e phase character- 
ised by malaise, allergic and toxic symptoms and eosinophiha, there is 
severe pain in the liver r^ion and a sudden nse of temperature Tlie 
Uver IS enlarged Diagnosis is established by fmding ova in the feces 

Treatment It is difficult to rid tlie feces of ova. SjTnptomatic 
improvement is obtained wiOi ckloroqumc, but early treatment with 
emetine may be more successful in cunng tlie disease 

THE NEMATODES 

These are cylindncal non si^mcntcd unisexual worms The 
following are the most important varieties occurring in man Ascans 
lumbrtcoides, Fnitrobius (orywns) vermiculans, Tnehuns tnchtura 



768 THE PARASITIC WORMS 

{trichocephalus dispar), TnchtneUa sptralis, Strongyloxdes stercoralis, 
Anhjlostoma duodtnale, Kecator americanus, Wucheria (filarta) bancrofii 
Loa loa, Dracunculus medinensts and the Onchocerca lolvului 


Aicatiasis 

{Round Worm Disease) 

Etiology. Ascariasis is caused by the Ascaris lumbncoides 
The Adult Tl'orm Male, average size 20 cm (8 inches) in length and 
0 8 cm (I inch) in diameter Female, average size 30 cm (12 inches) in 
length and 0 5 cm (J inch) m diameter They are hght brown in colour 
with pomted ends, and hve m the small intestine in man and in ammals 
such as the pig Their eggs, which measure about 70 p bj 00 p, are 
passed m the faices Man is mfected by swallowing the eggs in water 
or contammated uncooked food stuifs When ingested, the larvae, 
which have de^ eloped inside the eggs pass out and are beheved to make 
their way to the hver and lungs, then to the trachea, larynx, cesophagus 
stomach and intestine, where they develop into adult worms Infestation 
IS more common in children than m adults 

Pathology. Post mortem, the worms are found chiefly m the upper 
part of the small intestine, and they may cause obstruction of the bile 
or pancreatic ducts, of the appendix or of the intestine They may 
also perforate the intestine and cause peritonitis 

Clinical Findings The patient may be unaware of their presence, 
or complam of ^gue s ymptoms of_indigestion,_flatulence, ciitajieous 
UTitah on or ur tic yia ^ Fretfulness and connilsions occur in children 
In some c as es asthma or dysenteric symptoms ere present The worms 
nw^enterJtUe stom^ir and be vomitwl, or pass up the cesophagus 
during the night, coming out through the mouth or nose When the 
larvas are traversing the lungs they may give rise to a febrile disturbance 
with cough and expectoration On exammation of the fsces the 
characteristic ova are found or a worm is seen 

Course and Complications The patient often remains infected for 
several 5 ears, but the worms tend to die unle:>s auto-infection from the 
o^ a m the patient’s own freces occurs Such complications ns appendi 
citis, mtestmal o bstruction or perforation, jaundice, pancreatitis or 
iaryngeal obstruction may rarely occur. 

Treatment. Prophijtaciic Uncooked vegetables should be well 
washed before consumption 

Curative Hexylresorcinol may be given in the form of Crystoids, 
a pill contaming 0 1 U. The dose is 10 Pills fl G )J‘or pa tients o \er the 
ag e of 12 3 ears For rbit dren unde r 6 ^ ears of age 4 pills , betw een 6 and 
8 years 6 piUs . and between 8 to 12 years 8 pill s The piU must not be 
crushed or broken in the mouth, or local burning may occur, it must 
be swallowed whole with a glass of water, first thing in the morning on 
an empty stomach No food must be ta kenJFor 4 hours A salin e jurga 
tiyej_?uch as sod su lph ate 240 to 480 g r (16 to 32 G ) is guen in water 
24 hours later The stools should be subsequently examined for o\a If 
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they arc pfesent, the treatment must be repeated to expel the remaining 
worms Satisfactory results are also obtained T\at!i Antepar Elixir This 
contains, as its active prinaple, piperaxine citrate , equi\ alent to 500 mg. 
piperazine hydrate in CO m (4^ ), in stable combmation The dose is 
50 to 76 mg /kg body weight for 7 days — 

Enterobiasis 

{OxyuTtasx9 Threadaortn Disease. Pinworm Disease) 

Etiology The disease is caused by the Enterobius (oxyuns) lermt 
culans 

TJie Adult TTorm The male, average length 3 mm The female, 
average length 10 mm. The worms are white and threadlike, and hve 
m the cascum and colon The female passes outside the anus and lays 
her eggs The patient scratches and the ova are transferred on tlie 
fingers to the mouth, the ova hatching out in the intestine The eggs 
measure about 50 p by 25 /i and are fiat on one side Jlan is infected by 
mgesbng the o\ a m water or by contaminated uncooked food stuffs 
Aiisbome infection may also occur, os ova are present on objects at 
all levels m all rooms m infested households familial mfestation being 
very common Auto rc-mfection is very liable to occur Fertilisation 
takes place m the small intestine after which the male worm dies and 
the female passes to the ciecum as described abo\ e The disease occurs 
in adults and in children 

Clinical Findings Threadworms are an important cause of restless 
ness and imtabihty in children In adults they should be remembered 
as a cause of pruntus am The> may also be the cause of appendicitis 
Children complain of itching of the anus and there may be frequenej of 
micturition s agmitis or prolapse of the rectum 0\ a are not often found 
in stool examination, and the best method of detectmg mfestation is by 
using a sirab consisting of a glass rod lipped with a small square of cello 
pliane This is stroked er the penanal region and tlie cellophane is 
placed between a gloss elide and a cover slip and exammed for oi a 

TreatmenL Prophylactic Uncooked >egetables should be well 
washed before consumption 

Cwaitve All infested members of a household must be treated 
The fa:ces should be examined for ascaris ova and if present the ascans 
infestation should first be treated The hands should be scrubbed after 
the bowels arc opened, before meals, before the morning cup of tea, 
and after taking off any article of clothing in contact with the skin 
The nails must be kept short and a child should wear glo^ cs and tight 
fitting knickers at night to prevent scratching Antepar Elixir may be 
given, as described above, or a smglc dose of Pnpscn granules This 
IS a mixture of piperazine phosphate and Senokot TJic dose for children 
of 2 to 6 years is 0 teaspoonfuls (8 G piperazine phosphate) For cluld* 
ren aged 0 to 12 jears the dose is 4 teaspoonfuls (4 G piperazine phos 
phate) A single dose of Vanqum Suspension, it is said, will clear the 
ma]ont> of cases of Ihreatlwoira mfestation The dose is 5 ml of the 
suspcnsion/23 lb (10 kg ) bodj weight. Vanqmn colours the stools red 
auTOort’i xEBtean ^ 



770 THE PARASITIC 'nORilS 

Trichunasls 

{Wktpsmrm Exseate) 

Etiology Tricliuriasis js caused by the Tnchuns indnura (tricho 
cephalus dispar) 

The Adult Worm The male, average length 40 mm (Ij inches) 
The female, average length 50 mm (2 inches) The worms are grey m 
colour , the antenor extremity ends in a fine thread The worms are 
found m the ciecum and colon The eggs are brown, barrel shaped 
with an albummous plug at each end, and measure about SO p by 22 /i 
Man IS infected by water and contaminated uncooked food The larva 
IS liberated from the ovum m the stomach and probably passes through 
the hver, lungs, trachea and oesopliagus to the mtestines The worms 
are said to pierce the mucous membrane with their fine extremity which 
prevents their being dispelled by anthelmintics 

Clmical Findings The worms usually produce no symptoms, 
but may cause appendiatis or chrome diorrhma, with a microcytic 
hypochromic ansenua and eosinophilia The ova are found in the 
faces 

Treatment 01 chenopodii may be gi\en The dose for children 
IS 1 drop, for each jear of age, on a lump of sugar followed 2 hours 
later by sod sulph 120 to 240 gr (8 to ID G ) Dithiazamine iodide 
(Telmid) is more efficacious, gi\en in doses of 200 mg 1 1 d for 8 to 5 
days It 15 put up m 100 mg tab 

Tnchiniasis 

(Tnehinosxs Tnchtnelhasu) 

Etiology TVichimasis is caused by the Tndixnella spiraUs 

The Adult TFbrm The male, average length 1 6 mm , diameter 
0 04 mm The female, average length 4 mm , diameter 0 06 ram Man 
18 usually infected by eating raw or partially cooked ham, pork, or pork 
sausages, containing encysted tnchinella Pigs are mfected either bj 
eating raw garbage containing pieces of infected pork or by eating 
infected rats The former method is very prevalent in America 
Lass®. fs'Mn. tba awl Gweeu wlult. watma whmh. Uxe. lo. 

the small intestine The larve produce embryos which pass by 
lymphatics or blood vessels to stnated muscles and encyst coiled up 
near the tendmous insertions of the muscles They are found especially 
m the mtercostal muscles diaphragm, the muscles of the neck, upper 
arm and calf Calcification may occur in the cyst wall The disease 
18 common m America and m Germany 

Incubation Period This varies from 5 to 16 day's 

Fmdings Three stages wae originally destaibed The 
Iniasxon Stage This is characterised by malaise, vomiting and watery 
diarrhoea, with fever and at times delirium The Migration Stage 
Durmg the second week of the illness pains occur m the arms and legs 
There may be difficulty m breathmg or m mastication An urticarial 
rash may also appear, with oedema of the legs and face The blood 
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shows a leucocj'tosis of about 20 000 per cmm , wth an eosinophilia 
of about 40% Adult worms arc rarelj found m the fanics The 
EnajsUnent Stage This usually gives rise to no s3’m[Jtoms 

Epulcmics occurred m England in 10 U m which the prcliminarj 
gastro intestinal symptoms were \ciy slight and m some cases con 
stipation was a prominent feature The onset was characterised b> fc\ er 
of 101® to 102® r (88 3® to 38 0® C ) swelling of the ejelids face and 
occasionally limbs, and frontal headache ‘ Splinter hfemorrhages ” 
were seen under the nails In some cases meningeal or encephalitic 
symptoms w ere present and in about half the cases a dry cough was an 
initial symptom Muscular pains were noted about D days after the on 
set, and temporary mental changes such as melancholia, w ere not m 
frequent The urine was usually free from albumin and the blood 
showed an eosmopluha of about 40% Asymptomatic infestation also 
occurs m which no symptoms of the disease are manifested during 
life but post mortem encysted worms are found in the diaphragm 

Differential Diagnosis Tr cliininsis may be mistaken for acute 
nephritis or sinusitis owing to the orbital oedema The muscular pains 
may suggest acute rheumatism The nervous symptoms may lead to a 
diagnosis of meningitis or of encephabtis The fe%er and gastro 
intestinal symiptoms may resemble those of food poisoning or entcrica 
group infections The initial fe\er and cough may cause confusion 
with influenza or bronchitis The correct diagnosis is suggested by the 
feser Ieueoc\'tosi3 and eosinophilia^ It is established by finding the 
larsas m the blood during the first 2 or 8 weeks of tiie illness Por this 
purpose 5 ml of blood ore laket! wiUi 10 ml of irater and the centri 
fugalised deposit is examined microscopically The adult worms are 
seldom found m the faeces Muscle biopsy will demonstrate the 
presence of T sptrahs m the majority of cases after the fourth week 
of the illness , a small portion of the pectoralis major deltoid or 
gastrocnemius muscle is examined Intradcrmic injection of a saline 
suspension of powdered larvc gi\es a positnc reaction ns shown by 
the formation within 5 minutes of a whcnl and an erythematous zone, 
m nearly all people for 6 months after infestation Reports that 
calcified cysts can be demonstrated radiologically m the muscles in 
long standing cases are probably incorrect The cysts are usually 
too small to be thus revealed, and confusion has arisen by mistaking 
encysted cysticerci for them 

Course and Complications The feverish stage may last for 2 to 
8 weeks, and the muscular pains and weakness for several months 
Death may occur from myocarditis or encephalitis 

Prognosis In an outbreak in Berlin m 1030, 10 out of 70 cases 
prosed fatal The mortalitv was 16% in n senes of 1,550 cases in 
America, and no deaths occurred tn SOO cases in the IVoherbampton 
neighbourhood in the English epidemic of 10 H 

Treatment Proj^lujlactic Infected meat mustbea\oidcd, and ham, 
pork and pork sausages should be well cooked 

Curative During the msasion penod the patient should be given 
calomel 8 gr (0 2 G ) followed by mag sulph 120 gr (8 G ) m the 

•$— 1 
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morning or castor oil | fi 02 (IS ml ) to drive out the worms before 
the embr) os are formed This treatment should be repeated a«^am the 
next daj There are no measures available for elunmating the cjsts 
from the muscles 


Strongyliasis 

The Strongyloides stercorahs Ines m the submucous tissues of the 
small intestine in man The female worm measures 2 5 mm by 0 8 mm 
The male is not found in the intestine It is thought that the worms 
cause diarrhcea at times (Cochin China diarrhcea) 

Treatment A 1 gr (CO mg ) entenc coated gentian violet pill may he 
given 1 1 d TOth food for 50 doses for an adult Alternatively, Ivilodin, 
200 mg tab may be given in doses of 16 to 20 mg /kg body weight for 
2 to G days 

Ankylostomiasis 

{Vtinnanasu Hookzeorm Disease Miner's Aneemta) 

Etiology Ankylostomiasis is caused by a small nematode, of which 
there are two the AnkylosUma duodendte and the Neeator 

emeneanus 

v^The A duodenale The male is about 9 mm by 0 5 mm in size and 
the female sbghtly larger Its name uophes that it has a bent moutb 
which contains 4 teeth It lives chiefly in the jejunum attached 
by its mouth to the mucous membrane from which it sucks blood 
Many eosmophil cells congregate at the site of its attachment 

The N ameneanus This is slightly smaller Thousands of eggs 
are formed which are excreted from the human intestine IVhen these 
come in contact with damp soil or water, embry os hatch out and enter 
the skin of man, usually through the feet, produemg “ ground itch ’ 
They then pass in the circulation to the heart and lungs They burrow 
mto the bronchi and are earned with the mucus up the trachea and 
pass down the cesophagos into tb£ small intestme Locality The 
disease occurs throughout the sub tropical world that due to the 
Ankylostoma duodenale being met with m the Mediterranean and 
Southern European areas also m certain districts in India and Northern 
(Thina It has ^so been found amongst fin mmers in ComvaH and coaf 
mmers in Belgium It is a disease of the country rather than of towns, 
and ailects children and adults The N ameneanus is found in North 
and South America and also m Central Africa, India the Philippmes, 
Ceylon, etc 

Pathology Post mortem the bod y is well nou rished, but p al^ 
The heart, liver and kidney s are fat ty, and localised ha nnorrha ges are 
seen in the raucous membrane of th e smal l intestine Serous effusions 
may be present 0\er a thousand worms may be found m Uie intest 
me 

Clinical Findings The local lesions in the feet (“ ground^ itch ") 
result i n the formation o f V Kicles an d pustulM ^ wtuch"E51 m a week 
or~io" It is several months before Uie general symptoms are felt. 
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The patient complains of progressive weakn ess, shortness of bre ath, and 
palpitot iori^ Th^e niay^lso be flatul ence, and constipation or cliarrhcea 
Tile appetite is good, but pica (dirt” eating) is a feature of the 
disease 

On Eccamtnaiion • The complcmon is pale or sallow. The tempera 
turemaj_be slig ht^ raise iT ' There mny'~be~ t5Ienin~o f the feet with 
dilatation oftKe heart The spleen is not enlarged The blood 1 he 
antEnUa is of a microcytic hy pochromic type The characteristic 
future is ah eosinoptiilia of about 20% , The stools usually show blood 
erthcr by naked eye or by occult blood tests Ova are seen micro 
scopically 

Differential Diagnosis Otlier causes of ancemia are excluded by 
the eosinopbiha and the presence of the o\a in the faiccs 

Course and Complications The disease pursues a prolonged course 
if untreated, and results m much economic loss amongst workers in the 
tropics Growth is much diminished in infected children Dysentery 
with blood and mucus in the motions, polyarthritis or nephritis may 
occur 

Prognosis This is usually good but at times the disease is rapidly 
fatal 

Treatment ProphyUicite Latrines should be provided end their 
use enforced in endemic zones and the feet protected by boots 
Drinking water should be boiled 

Curflfite Various anthelmintic drugs are employed Tetraclilor 
eth^lpng IS of vfl lue It IS put up m hard gelatin capsules obtai ning 
1 ml The dose is 8 ml for an adult , and for n c ltiid 0 2”ml for each 
of age up to 15 yea rs, m_a_single dose I lexvlresoranolT Crvstoidsl 
is safer for small cluldren and for debilitated adults The method of 
admmistration is described on p 768 

Qil of chenopodium is also used No purge is given before the treat 
ment In the morning ol chenopodii 8 m (0 5 ml ) is given m a hard 
gelatin capsule every hour for 3 doses. Two hours later mng sulph 
240 gr (10 G ) IS given * 

Carbon tetrachloride is dangerous and should not be used, as if 
impure it may produce toxic symptoms resembling delayed chloroform 
poisomng, due to degeneration of the liver 

Fllarlasls 

Etiology. There are scvcml types of these small nematodes which 
produce disease in man, the most important lieing t?ie WMfumn {fhrta) 
bancrojlt, the Loa loa and the Onchocerca lolwlus 

^Vuche^la bancrofll 
{Ftlana bancrpfli) 

Infection is con\eje<l to man bj mosquito bites, chiefly by the 
CuUx fatigan* The female mosquito introduces the embryos into 
human bangs, and they pass to the lymph vessels and nodes, where 
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thej develop into the adult iilana The male is about 40 mm (IJ 
mches) long and the female twice its length They are very fine and 
resemble a coiled hair The female produces large numbers of embrjos 
(rmcrofilana;), nhich pass mto the blood stream They measure about 
0 3 mm long by 7 5 /a wide These are taken by a biting mosquito, 
and, after undergoing changes in its body, are injected again into 
man The embryos are practically absent from the peripheral circu- 
lation of man during the day, being located then chiefly m the lungs 
and kidneys They pass into the penpheral circulation dunng the 
night, beginning to migrate before the patient goes to sleep, reachmf' 
their maximum about midnight and diminishing in numbers before 
he awakes This corresponds with the night actii ity of the mosquito 
If the patient sleeps bj day, the periodicity is altered In the Pacific 
Islands the W francrq/li shows no penodicity, the mtermediarj mosquito, 
the Aedes variegatus, there biting durmg the day The disease occurs 
in the tropical portions of North and South America, the West Indies, 
in North Africa, Central Africa, Cluna, Japan, hiorth Australia, India 
and the JIalay Archipelago 

Pathology The changes produced by the adult filariie result from 
lymphatic obstruction and secondary inflammation of lymphatics 
^ tropical elephantiasis adult filansc can often be found m the 
neighbouring Ijinph nodes The Ijinph nodes and vessels become 
fibrosed and the embryos cannot pass through them into the circulation 
The embryos are not known to produce any pathogenic effects 

Incubation Period This is probably a matter of 4 or 5 j ears 

Clinical Fmdmgs The results produced by the adult worms are 
aanable, and include — Lymphangitis Painful red lines form 

under the skm and the neighbouring lymph nodes are enlarged 
There is constitutional disturbance and fever, and probably a secondary 
streptococcal infection of the Ijunphatics Elephantoid fe%cr 
Penodical attacks of fever with an initial rigor and termmal sweating 
occur, someiihat resembling malaria The deep lymph nodes are 
probably inflamed Other local results of Ijunphangitis include 
inflammation of the spermatic cord, testicle and synovial membranes 
Ljrmphatic vances These may affect the lymph nodes, especially m the 
groin They dimmish in size on pressure Lymph scrotum is chameter 
iscd 'oy enlargement. oS scitA'cnn •wAVi Vyr n^i t A m Tifntes 

IjTnphatic varices Chjiuna results from rupture in the urinary tract 
The unne is milky and may contain blood Chylous effusions may form 
in the pentoneum or in the tunica vaginalis The blood There is an 
eosinophilia The embryos can usually he seen in a wet film taken at 
night The common tj^ie of tropical eosinophilia is a form of filanasis 
Elephantiasis In this condition there is a marked solid oedema, due to 
lymphatic obstruction SLcrofilanse are absent from the blood The 
legs arc usually affected, there being an enormous su elling with thicken 
mg of the skm and subcutaneous tissues The scrotum may be im oI\ ed, 
forming a tumour weighing over 50 lbs (24 kg) The \'ulva and arms are 
less commonlj affected 

Course and Complications The disease pursues a chronic course 



DliACOUTIASlS 775 

Cutaneous carcinoma may occur ns n complication of elephantiasis of 
the leg 

Treatment Prophrjlactie Mosquito breeding places should be 
sterilised, and electric fans and mosquito nets used as for malaria 

Curatiie No specific drug is known, but some fa^ourabIe results 
have been obtained with Hetrazan It is given bj mouth in doses of 
0 2 to 2 mg /kg body v\ eight 1 1 d for about 2 to 4 n eeks 

Acute lymphangitis • The limb should be rested and elevated, and 
a lotion applied, such as Liq plumb subacctat dtl , 4 parts, alcohol 
90%, 4 parts aquam ad 100 parts Penicillin or sulpliadtazme should be 
given for secondary streptococcal infections 

Ch^Iuria Fat should be omitted from the diet 

Elephantiasis An elastic stocking should be worn, and some 
promising results have been obtained b> the Kondol63n operation 
(see p 294) Operation may be required for elephantiasis of the 
scrotum 

Loaiasis 

The adult worm called Loa ha is 30 to 35 mm (1 J inches) long and 
IS slightly thicker than IF bancrqftt The embrj o is called the Micro 
Jilaria loa (diurna), and is about the same size as that of the IF iancro/li 
It appears m the peripheral blood during the Uajiimc, and this 
periodicity cannot be changed by altering the sleeping hours of the 
patient Man is infected through the bites of mangrove flies, such as 
the Chrysops The adult worm produces m man cedematous swellings 
under the skin (Calabar swelling of West Africa), which take about 0 
days to come and go, recurring irregularl) The worms also pass 
under the skin, and raaj invade the conjunctiva or antenor chamber of 
the eye 

Treatment The adult worm may be extracted from under the 
cornea with a sharp hookeil needle llcltazan (see abov e) has n curative 
action 

Onchoccrdasis 

The adult worm is the Onchocerca tolvulus Tlus microfilana is smaller 
than the IF, bancrojli Man is infected by tlie bite of the buffalo gnat, 
damnasum It is met with in I\est and East Afnca and in 
South America The chief lesions are subcutaneous nodules, intis and 
blmdness The treatment is bj Hetmzan Antihistamines maj be re- 
quired for its side effects, such as bunung of the ej es or cedema of the 
skm lesions The subcutaneous nodules should be excised 

Draconbasis 
(Gutiico worm Disease) 

Etiology. Dracontiasis is cauad by the nematode Draatneulus 
tnedinensts The adult worms arc found m man. Thej measure from 
0 inches (15 cm ) to 8 feet (00 cm ) long and about ^ inch (1 2 ram ) in 
diameter. Tlie embrj o worms arc present in a small crustacean {Cyclops), 
and man is infected through dnnkiog contaminated water The worms 
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are liberated m the stomach enter the intestine, and finally pass to the 
subcutaneous tissues, increasing m size The adult female worms pene 
trate the skm, usually on the arms or legs, and the uterus dischargia 
embryos on to the surface of the skm for about 3 weeks If the skm is in 
contact with water, as is usually the case, embryos pass into the water 
and then agam mto the Cyclops The adult worm then dies, and maj be 
discharged from the skm or become calcified, or an abscess may form 
around it Locality Dracontiasis is met with m India, jo Egypt 
near the Nile, m West Africa, Uganda and the East Indies 

Clinical Fmdlngs Durmg the invasion period, before the adult 
worm has matured, there may be constitutional disturbance with fever, 
nausea, vomitmg and eosinophiha As the worm works its way to 
the surface urticaria may develop An itching or burmng spot may 
then be noted at which a blister forms This ruptures and the head of 
the worm may be seen The embrj os are discharged as described above 

On Examination The adult worm can usually be seen or felt 
beneath the skm 

Treatment. Prophylaeiie Small fishes can be placed m water 
supplies to eat the infected Cyclops Water used for drinking or for 
washing food utensils should be sterilised by boiling 

Curative The worm may be extracted by injecting with procame 
anasstbesia an emulsion along the course of the worm This results in 
relaxation of the worm so that it can be removed by traction The 
emulsion consists of phenothiazme S G , lanolin 0 85 G , olive oil 85 ml 
and sterile water 6 ml 
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DISEASES DUE TO PHYSICAL AGENTS 
Caisson Disease 

{Comprused Air lUruss Dwer'a PaUy) 

Definition A disease due to sudden reduction of atmospheric 
pressure 

Etiology. Tins is a disease of srorLcis m caissons, 'who are exposed 
to compressed air when employed os divers or as builders of bridges, 
tunnels or skyscrapers There is usually no risk imlesa the pressure is 
increased by more than that of one atmosphere i e + 15 lb per square 
inch (X 054 kg /sg cm ) The danger is intensified by the length of 
exposure to the increased pressure Thus divers are less often affected, 
because, although •nhen they go to a great depth the pressure m their 
helmets is lugh, they work at such a pressure for only short periods The 
symptoms appear on decompression on return to the surface It also 
affects people ill mg ot 80,000 feet (9,000 metres) or over. 

Pathology The mcrcascd pressure in the caisson causes excess of 
oxygen and nitrogen to be taken up by the blood The oxygen combines 
with the tissues and does no barm The nitrogen is also absorbed by 
the tissues, especially by fat and by the central nervous system, and 
after a tune the blood is completely saturated with nitrogen If the 
pressure is now rapidly reduced, as the 'worker comes to the surface, 
the nitrogen is liberated from the tissues m the form of bubbles , these 
bubbles may appear in the fatty tissues, spinal medulla (cord), brain, 
intestines, and also in the blood Thus the capilJancs may be obstructed 
by gas emboli or the heart filled with gas Fennonent damage may be 
done to tissues by thus cutting off their blood supply Fat people absorb 
more nitrogen and so are more prone to the disease Post mortem 
Numerous gas bubbles may be seen in the brain, the spinal medulla 
(cord), especially in the lower thoracic portion, in the subcutaneous 
tissues, the heart, and in certain 'viscera, such os the liver 

Clinical Findings The patient usually gives a history of a rapid 
return to the surface from a depth and notices synnptoms about ) to 8 
hours later In mild cases there is headache n ith pains in the joints, 
especnlly the knees and ankles, and m muscles (the bends ”) The 
legs arc usually affected and the joints are kept flexed In more severe 
instances there is giddiness (the “ staggers ’*) abdominal pam, nausea, 
vomiting, shortness of breath (the “ chokes ”), intense itclimg of the 
skin (the “itch ’’), and paralysis, usually paraplegia, or collapse and 
death may npidly ensue 

Differential Diagnosis. The history of the case and clinical picture 
render the diagnosis ob%nous In some cases the patient is first seen 
in comft, and in others the condition may suggest an acute abdommal 
lesion 

Course and Complications Unless adequate treatment is given at 
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once, permanent nervous damage or death may ensue Secondary 
htemorrhage may occur m the affected tissues Chrome arthritis and 
aseptic bone necrosis may develop as complications 

Prognosis This depends entwelj upon the severity of the condition 
and the means available for early treatment 

Treatment Prophylactic Fat men, and those suffering from 
diseases of the heart, lungs or kidnejs, or men addicted to alcohol must 
not be emplojed ns caisson workers Inflammation of the auditory 
tubes IS also a contra indication, as there is a risk of rupture of the 
tjTnpanic membrane owing to inability to equalise the pressure in the 
middle ear by swallowing movements during the time the externa! 
pressure is being raised Men should not work longer than a 1 hour 
shift at a pressure of 4- 50 lb (22 7 kg ), longer shifts ire permissible 
for lower pressure ^Vhen working at increased pressures, decom- 
pression must be gradual The men pass through a series of air locked 
chambers, where the pressures are gradually lowered, a due staj being 
enforced in each chamber Exercise and tlie inhalation of o'tjgen are 
also important during the decompression 

Curaine The patient should be placed in a chamber (“ medical air 
lock ”), and the pressure raised to that at winch he was working After 
half an hour he is lerj gradually decompressed If no chamber is 
available, the patient may be lowered to the pressure at which he was 
originally worUng. and gradually brought to the surface If this is not 
feasible oxygen and morphine should be administered 

Mountain Sickness 
( fnoxcrmio) 

Definition Illness resultmg from exposure to a low barometric 
pressure 

Etiology Mountain sickness results from ascents to great heights, 
usually o\ er 12 000 feet (3,000 metres), as m clunbmg or fiy mg 

Pathology There is a deficient supply of oxygen to the blood. 
Compensatory changes may occur, such as increase m the number of 
red cells ui the blood (ery tlirocytosis) , there are no nucleated red cells, 
but the reticulocy tes are more numerous There is alkaliemia with a 
fall in the alkali reserve 

Clmlcal Findings In rapid flying ascents to over 25,000 feet 
(7,500 metres) death may occur, after a preliminary stage of dulling of 
all the mental faculties, followed by muscular paralyses In more gradual 
ascents the patient complams of headache, muscular weakness, giddmess, 
palpitations, dyspnoea, nausea, vomiting and fainting attacks He 
appears cynnosed 

Treatment A portable oxygen apparatus should be used at high 
altitudes 

Sea-Sickness 

(mcludmg Tram, Car and Axr Sickness) 

Defimtion Sickness occurring on the sea, m a tram, a car, or an 
aeroplane 
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Etiology There are various theories as to the causation of these 
varieties of sickness, such as Labynnthme, ocular or splanchnic 
disturbances , a neurosis, resulting from auto-suggestion , acidosis and 
hypoglycjEinia Tram car and air sickness are probably closely allied 
conditions Predisponng cause* 1 Age Infants and the aged are 
immune, all other ages are susceptible 2 Those subject to migraine 
or suffermg from diabetes melhtus or nephritis and pregnant women 
are especially hable 

Pathology It has been shown that before vomiting occurs there 
is an increased output of ammonia in the urme, with acetone bodies 
There is also a prelimmary hyperglyciemia followed bj h\T30glycjcmia 
Acidosis IS more severe when the vomiting stage is reached 

Clinical Findings The unfortunate victim feels squeamish with 
a tendency to yawn and salivate He may have headache and dts 
turbance of vision, such as diplopia The ^omltmg is usually ushered 
in by more profuse salu ation , in se% ere cases there is marked collapse 
the sufferer loses interest in life and wishes for a speedy end to his 
torments The face is pale or greenish the skin is cold the pulse rapid 
and blood pressure low The output of urme is dimmished and diarrhcea 
or constipation may occur 

Differential Diagnosis It is important not to overlook any 
abdommal condition such as acute appendicitis intestinal obstruction 
or a perforated gastric ulcer Attention must be paid to the presence 
of aMommal rigiUitj m organic abdommal lesions and alterations in 
temperature and pulse rate should be recorded on an hourly chart 
The result of enemas is of diagnostic value in mtestmal obstruction 

Course and Complications. Some individuals are never able to 
overcome sea sickness , m others accommodation is rapidly established 
Concentration of the urine may lead to bladder irritability, resembling 
that due to cystitis 

Prognosis Sea sickness is ne>er fatal , pregnant women do not 
miscarry 

Treatment A meal rich m carbohydrate should be taken before 
the voyage and the blood sugar kept up subsequently by eating lump 
sugar at the earliest appearance of symptoms Fats should be avoided 
As a ptKipbj issctcc ^ V-xrEiite } tsb ntff aisy 

be taken half on hour before departure and repeated if necessary one 
to tliree times dailj 


Heat stroke 

(SunstroAc Heat Ilyperpjrcxxa) 

Definition Dlness resulting from exposure to the sun 
Etiology Heat stroke usually results from exposure to the sun 
It gcnerallj occurs m the tropics when the shade temperature reaches 
110° r (43 S° C ) l\lutc races are \cry susceptible Predisposing 
causes Debilitj from other diseases, nJcohohsm and constipation There 
is often an associated infection, such asa bod malaria orgastro-cntcritis 
Pathology The heat regulating mechanism is disturbed Post 
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mortem, the right heart la dilated and there is cedema of the central 
nervous system 

Climcal Findings, The patient gives a history of exposure to 
sunlight He is suddenly taken Ul with headache, and may vonut and 
have diarrhoea The patient collapses and may rapidly become 
unconscious 

On Examinabon • The face la flushed, the skm is hot and dry, the 
pupils are dilated the pulse and respu-ations are rapid and the tempera 
ture IS raised to 109* F. (42 7“ C ) or higher Convulsions may occur 
The knee jerks are absent The cerebrospinal fluid pressure is usually 
raised, and there may be an increase first of the polymorphonuclear 
cells, and later of the lymphocytes The breathing may become irregu 
lar, of the Cheyne Stoles type, and the pupils are constricted before 
death. 

Differential Diagnosis A blood film should be taken to exclude 
malaria 

Course and Complications Death may rapidly ensue Compbea 
tions include dilatation of the right heart and c^ema of the lungs 
If the patient recovers from coma there may be mental confusion 
aphasia, incontmence, and signs of a corticospinal or cerebellar lesion 
Ojmplete recovery may ensue, or tbe patient may show signs of 
dementia 

Treatment Prophylactic The bowels should be kept open daily, 
plenty of fluid consumed but alcohol should not be taken to excess 
The head, neck and spme should be adequately protected from the 
sun 

Curative The temperature is lowered by applynng ice to the head 
neck and spine, total immersion m ice*coId irater, with massage of the 
extremities, spraying the body with ice cold water, and if necessary, 
by giving a rectal injection of ice cold water At the same tune a current 
of air should play on the body, produced either by electric fans or by 
flapping towels When the rectal temperature falls to 102* F (88 9*0) 
these measures must be discontinued Venesection should be performed if 
the patient is cyanosed Lumbar puncture may be required to relieve 
meteased cetehtospmal fluid pressure An intravenous iniection of 
qumin dihydrochlor 10 gr (0 6 G ) m 20 mk of distilled water should be 
given slowly if there is any doubt as to the condition being due to 
malaria 


Heat Exhaustion and Heat Cramp 
Definition Illness resultmg from exposure to heat 
Etiology Heat exhaustion is prone to develop m hot moist 
atmospheres, whea evaporation from tbe skin is low Heat cramp 
results from exposure to drj heat, the excessive sweating leading to 
diminution of tlie blood ddondes Stokers miners, and iron and steel 
workers are subject to heat exhaustion, without any direct exposure to 
sunlight 

Clinical Fmdmgs The patient has usually been norkmg m a very 
hot atmosphere, such as that which a stoker must eudure He becomes 
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weak, giddy, and may sweat and collapse In some instances there ts 
vomiting and diarrhoea, or painful cramps maj be felt in the legs 

On Eiaintnaiion In heat exhaustion the patient is usually pale 
owing to vaso constriction, the skin is moist and tlie oral temperature 
may be subnormal, whereas the rectal temperature is raised to about 
102® r (88 9® C ) The skm and subcutaneous tissues show evidence of 
dehj dration In more severe cases there is marked shock, the pulse is 
frequent and feeble, and unconsciousness may ensue The blood pressure 
IS low TJremic symptoms may result from renal anoxia The unne 
output IS low, the unne may contain casts and tlie sodium chlondc 
content is much reduced Ileat cramp maj also occur in temperate 
clmiates 

Treatment Tlie patient should be moied to a cool place and 
treatment directed to correcting the dehj dration, sodium chloride loss 
and shock A careful record should be kept of the fluid intake and 
output, and the urinary chlorides estimated every 8 hours In severe 
cases an intravenous iniection of normal sahne should be given 
1,000 ml or more according to the dchjdration and clilondc content of 
the urine Half normal saline ma) also be given by mouth or b) nasal 
mtra gastric dnp Heat cramp maj be prev ented or relieved bj drink 
mg 01% so<1 clJorid solution in orangeade, or b> taking b> mouth 
tablets of sod chlorid , 15 gr (1 G ), up to 15 or 20 in the day 

Frost-Bite 

Definition The harmful effects produced bj cold on penphervl 
parts of the body Under the term the crjopathies are included frost 
bite, immersion foot and hand trench and shelter foot 

Etiology Frost bite results from exposure to severe cold, cspcciallj 
if the individual is in a high Wind or is at a great altitude Trench foot 
is a variety of frostbite The causative factors here arc cold not 
necessanly of a severe degree, stagnation of circulation due to standing 
in wet and muddy trenches, ill fitting boots and tight clothing on the 
legs 

Pathology Severe cold produces peripheral cutaneous vaso 
constriction, followed by liberation of II substance, vasodilvtation, 
damage to v cssels and transudation of fluid into the surrounding tissues 
Tins results m cederaa and bulla formation In more sev ere cases of 
frost bite tlirombosis and gangrene ensue The effect of lugh altitude 
and oxygen lack is an increase of pulse rate up to ISO to 250 per minute, 
with a reduction m the output (nunute volume) of blood from the 
heart. 

Clinical Findings Frostbite may occur verj rapidly, eg, if a 
metallic object is touched by the tip of a bare finger m severe cold or 
at a high altitude In other cases, where the exposure is more prolonged, 
as may happen when tramps sleep out in the wmter, there is first a 
feeling of burning in the extremities followed b> a hek of all sensation. 
The onset of trencli foot is much more insidious taking often daj-s or 
weeks 

On Examination \ arious stages of frost bite may be seen, such as 
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a white and waxy appearance of the shin in mild cases In more sc\ere 
ones the skin js red or almost black, with bulla formation and pnri^ne 
Trench feet areusiialij bluish red Vaiying decrees ofhypOTsthcsn to 
light touch, pm prick and temperature sensation are present in frost 
bite and trench foot 

Course and Complications Pmn is experienced in the extremities 
as recovery takes place The nails maj be shed or portions of the 
extremities lost bj gangrene 

Treatment. Prophylactic. Protection bj means of adequate clotli- 
ing, drj gloves and car flaps, is important Properlj fitting supple, 
well oiled boots must be supplied to soldiers in trenches Puttees and 
darned socks should not be viom and socks should be changed vrlien wet 
as soon as feasible The bo<l} temperature should be kept as warm as 
possible 

Curalive If a foot or hand becomes numb or the nose goes white, 
the affected part should be warmed bj taking off the boot or glove and 
placing the limb between the Hughs or under the arm of a comrade 
The nose should be warmed between the hands In more advanced 
cases local application of heat in any form must be avoided and friction, 
which includes rubbing witli snow, must, on no account, be opplied to 
the affected parts These should be cleaned gentlj , using gauie sonketl 
m 1/1,000 proflavine, then carefully dried, and covered with sterile 
gauze and several lajcrs of wool Dulls which hav c burst or gnngrcnous 
oreas should be dusted with sulpliathiazolc powder Genend treatment 
consists in combating shock bj tlie administration of hot drinks If the 
bod> temperature is subnormal the bed should be vramicd with hot 
bottles, which must not be placed near the ofTcctcd parts Prophj lactic 
injections of nnlitctanic serum should be pven and nntvcottgulanls 
(sec p 100) to minimise the risk of thrombosis Antibiotics should be 
used to prevent infection In cases developing at high altitudes the 
administration of 0x5 gen is of great v alue Amputation may be required 
for gangrene, but this should be delajcd os long ns possible, as partial 
recoverj ts likely to ensue For the later persistent symptoms pnm, 
swelling, loss of movement, the Itajnaud pbenomenon and hvqicr* 
hidrosis, due to vascular occlusion, and resembling tliose met witli in 
thrombo angiitis obliterans, preganglionic sj mpalliectoraj mav afford 
relief 


Electric Shock and Bums 

Definition The harmful cITects produced bj electric currents 
Etiology. Llectric shock is usually accidental, os by contact with 
a Inc wire on an electric railway, by touching an clcclnc heater 
when m a Inthroom, or by contact with a house ligliting system 
Death m the bathroom is due lo a tnull in Ibc cleclnc system, 
whereby some of the current is cnlcnng the switch Tiic victim is 
usuallv in the bath, which acts ns n condenser, anti on sw itching off the 
heater liis bodv is subjected to a high current Tiic result is not 
usually fatal with voltages under 300 for the direct current, or under 
100 with an alternating current. Very liigh voltages of alternating 
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current, on the other hand, may do little or no harm. Lightning may 
cause electric shock, and bums may occur from X-rays or diathermy 
used m medical treatment In the lightning (lash there is a rush of 
protons and electrons through the air, the current is direct, and the 
voltage very high, 1,(100 million volts or more. 

Pathology. The body is often charred locally, the blood is fluid 
and small lijemorrhages may be found m the brain The heart may be 
arrested by ventricular fibrillation ; this causes death in 90% of cases 
In death from lightning an effusion is found under the scalp, without 
any superficial abrasion Bums of varj ing degree are seen on the body 

Climcal Fmdings. The patient is often killed outright The lightning 
flash may bum the skin, the blast resulting from the tiecompression and 
compression force of tlie air displaced around the flash may cause the 
clothes to be stripped from the body, or the lungs to be raptured In 
other cases the Mctim is rendered unconscious, but slowly reco\crs, 
experiencing great pain as the circulation is restored In slighter degrees 
of electric shock the patient who has gripped a live wire is unable to relax 
his hold, 13 terrified and feels severe pam. Electrical bums of all kinds 
are very slow m healing Albuminuria may be noted subsequently, 
due to the presence in tlie blood of abnormal protein substances. 

Treatment. The current should be switched off and the patient 
removed. If the current cannot be cut ofl, the hands of the rescuer 
should be protected by rabber gIo\es or some dry, thick material 
He should also stand on a dry substance, such as bricks or cloth. 
Artificial respiration should be applied for several hours if the patient is 
unconscious In addition Coramme (nikethamide) 5 to 10 ml , should 
be injected intravenously 
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Introductory Acute poisoning is usually due to substances taken by 
inhalation or by mouth, rarely by injection Carbon monoxide is the 
most common cause of fatal poisonmg in England and in America, and 
the treatment by artiGcial respiration and the inhalation of carbon 
dioxide and oxygen is considered on p 796 To nd the bodj of swallowed 
poisons, which have not yet been absorbed, gastne lavage is of the 
greatest value Emetics should only be given if the requisites for gastric 
lavage are not a\ ailable Purges are seldom required Gastric lavage is 
contraindicated if strong corrosives, such as strong mtnc, sulphuric or 
hydrochloric acid, caustic potash or soda or strong ammonia have been 
swallowed In such cases the corrosive should be neutralised Strong 
aeids can be neutrahsed with four lablespoonfuls (60 G ) of light or heavy 
magnesia to a pmt (600 ml ) of water, half a pmt (SOO mb) bemg used 
for a child To neutralise strong olLahs six taWespoonfuls (90 ^ ) of 
vinegar or the juice of six lemons ore added to a pmt (600 ml ) of water 
Apart horn poisoning by such strong corrosives, it is always advisable 
to wash out the stomach, even if the patient has vomited, or if several 
hours have passed since the poison was taken. Gastne lavage can be 
safely used in the case of poisoning by oxaLc or carbolic acid, or by 
Lysol 

Very thorough lavage should be given, using 2 gallons (9 8 litres) of 
warm water Great care should be taken to prevent the fluid from re 
gurgitating mto the lungs, and for this purpose the method recommended 
by Mamott should be followed The patient is placed prone with 
hi3 bead hangmg over the end of the couch or bed, the forehead being 
supported by an assistant A Jaques’ firm rubber stomach tube 
(oesophageal tube), size 23-30 English catheter gauge, 60 mches (150 cm ) 
long IS used for an adult A safe^ pm is passed through the wall, not 
the lumen, of the tube, 20 inches (50 cm ) from the end which wiD he in 
the stomach Any false teeth having been removed and the mouth being 
kept open by a gag, the lubricated tube is passed into the mouth until 
it reaches the pharyngeal walk and is then pushed quickly down into 
thestomaeh Thesafetypinmthetubesbouldheabout Jin<A(I2 5mm ) 
outside the mcisor teeth The tube is passed with the patient m the prone 
position the operator sitting or kneehng On the floor to do so A funnel 
is attached to the upper end of the tube and a pmt (600 ml ) of warm 
water run mto the stomach The funnel is then mverted over a pail on 
the floor and the stomach contents are syphoned out In this way 2 
gallons (9 6 litres) of water are used for the lavage Care must be taken 
that the tube does not alter its position while the lavage is being earned 
out If emetics are required a subcutaneous injection of apomorphm 
hydrochlor 1/10 gr (6 mg ) will produce vomiting in 5 minutes Otlier 



meucuht poisoning tss 

emetics •which may be used indude pulv ipecac 80 gr (2 G ) mustard 
or salt J oz (IS G ) in a tumbler (240 ml ) of warm u ater Ddiydration 
and loss of chlondes are liable to occur if there has been severe vomiting 
and diarrhoea If the patient can swallow he should be given half normal 
sahne, NaCl 40 gr (2 4 G ) to a pmt (COO ml ) sweetened vith dc'rtrose 
1 oz (80 G ) and the juice of two oranges If he cannot swallow, normal 
saline should be given by drip transfiision, either rectally or intra 
venously SufCcicnt fluid should be administered to relieve thirst, 
improve the blood pressure and increase the urinary output, but care 
must be taken not to give sufficient to embarrass the heart or cause 
cedema of the lungs 


Mercury Poisoning 

Etiology llercunal poisonmg may occur 1 As an occupationnl 
disease, m miners of mercury, thermometer, barometer or looking glass 
makers and felt hat makers who use mercury nitrate 2 If mercury 
(usually the perchlonde) is taken for suicidal or homicidal reasons 
8 In accidental contammation of foods or by accidentally drinking 
perchlonde of mercury 4 In the therapeutic use of mercury, due to 
gradual overdosage or personal idiosyncrasy 

Pathology In acute poisonmg there is found post mortem intense 
mfiamznation of the mucous membrane of the stomacli and intestines 
The stomach mucous membrane may he greyish white and a greyish 
membrane may form m the large intestine The kidnej's show the 
changes of acute tubular necrosis 

Clinical Ffadings Acuta Potsoning This usually results from taking 
perclilonde of mercury solution by mouth, either accidentally or 
suicidally, or by using if as a \ogmal douche Within a few minutes 
of mgestion there ore sey_ere epigastric pains and v omiti ng The % omit 
may contam blood Diarrlw'i rapidly__foIIo^-5 and the stools also 
may be b loodstained Prostration and collapse follow according to 
the severity of the intoxication Tljc blood This may show an increase 
of urea and non protem nitrogen The urme This is highly acid and 
may contam albumin blood and costs Suppression of unne may 
ensue 

Cftrontc Potsomtig Therapeutic overdosage with mercury is charac 
tensed by sabration, a metallic taste stomatitis, gingiMUs, offensive 
breath and diarrhoea^ "In industnal poisonmg there may he also head 
ache, lassitude, ana?mia, looseningof teeth, albuminuna _, a nse of blood 
pressure and marked tremors of on intentional variety Mercurial 
dermatitis, wit h erythema and desquamation, may appear Mercurial 
erythism is Sometimes noted, and is characterised by excitability , 
shyness with strangers msorania depression and giddiness 

Differential Diagnosis The diagnosis is usually apparent from the 
history and typical clmical findings Sfercury may be present in the 
fteces 

Course and Complications The «>urse depends upon the amount 
of mercury ingested Complications include renal tubular necrosis 
antemm and colitis 
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Prognosis This is \ery grave in acute cases, but has been much 
improved bj modem treatment Death ma^ occur in a few hours or 
daj-s In chronic cases recoverj usually results, and depends upon the 
rapidit} of the recognition of intoxication and withdrawal of the poison. 
Tremors maj persist for several j ears 

Treatment ^ciite Poijonir^ The stomach should be washed out 
with 1 gallon (4 8 litres) of a warm saturated solution of sodium bicar 
bonate, and 8 fl oz {240 ml ) of a saturated solution of magnesium sulph 
ate left m the stomach A soap and water enema should then be gi\en 
Alternatively the stomach maj be washed out mth 250 ml of 5% sod 
fonnaldehj de sulphoxj late BAL is then injected in the doses gn cn 
on p 551 For relief of the abdominal pam and diarrhcea tnc opii 
80 m (2 ml ) should be given 2 or S tunes dail^ 

Chrome Poisoning Prophytadic orkers in a dangerous occupa 
tion should be subjected to periodical medical examinations When 
mercury is bemg administered a watch should be kept constantly for 
earlj signs of mcrcuralism 

Cvratire. Tbe mercury administration must cease, or the worker be 
removed from exposure to the poison Ebrnmation is aided by adminis- 
tering magt^ph CO tn 1 20 gr. ( Ato 8 G 1 du ly For merctirnl dermatitis 
a lotion of 1% sodium hj'posulphite should be applied, 4 gr {0 3 G ) to 
1 fL oz. (SO ml ) 


Lead Poisoning 
(Plumlusm 5atumwm) 

Etiology. Lead may enter the bod} through tbe alimentarv tract, 
it may be mhaled as dust, or absorbed through abrasions in the skin 
or mucous membranes Lead poisoning is chicllj of importance as an 
occupational disease The following are the chief causes 1 Occupa 
tions Workers in red and white lead, pamlers, potters, brass founders, 
miners, rubber mixers, accumulator manufacturers and printers, 
and those engaged in the manufacture of tetra-etlij I lead and in blending 
it with petrol S Pood Soft water may be contaminated by had 
pipes beer ma\ be similarly affected, cider may be tainted by lead glaze 
in jars and wme by subacctatc of lead added as a sweetening agent 
Tinned foods ma' cause poisoning, especially od\ fish in soldered tins, 
and illness has resulted from eating cakes coloured \elIow with lead 
chromate 8 Cosmrttes Bair dyc 5 , toilet powders or face creams may 
contain lead 4 Drugi • Ointments containing lead may cause poisoning 
when applied to broken surfaces, or lead lotions used ns an eye or vaginal 
douche Lead pills made from diachilon plaster, were formerly used 
to obtain abortion, but the sale has been checked by the Poisons Ait. 
Lead tetra-elhyl can Ije absorbed through the skin and the aaipour 
given off IS absorbed freely through tnc lungs, and, oning to its fat* 
soluble properties, it poisons cspecialK the central nfraanis 
Predisposing causes Women and chiMren are more susceptible thj'U 
men, and negroes than white men Debility from any acute illness and 
chronic alcoholism are also predisposing factors 
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Pathology. Lead absorbed from the aljraentary canal is carried 
to the Ijver and may then pass into the systemic circnlation or be 
excreted m the bile It is con\ ey ed by the blood stream to all the tissues 
of the body, but is stor^ especially in the bones It circulates in the 
blood plasma as a colloidal phosphate and accumulates m the solid 
parts of the bones, probably as an insoluble triple phosphate, Pb 3 {P 04 )j 
It may be liberated from the bones and flood the blood It is excreted 
chiefly in the fTces, to a shght degree in the uruie, and less still by the 
skm Inhaled lead dust is carried direct to the systemic circulation A 
slight increase of the acidity or alkotmity of the blood appears to result 
in liberation of lead from the bones, as does also any agent which causes 
solution of calcium salts from the bones Post-mortem Gastro-entcntis 
IS found m acute lead poisoning , in chronic coses nervous lesions such 
as degeneration of anterior horn cells, pmpheral neuntis, and muscular 
atrophy may be found The amount of lead present in the skeleton 
varies between 0 2 and 0 8 G Such lesions as arterioscJerosis and 
chrome nephritis are not indubitably due to lead 

Clinical Findmgs Acute Lead Poisoning This may be a primary 
disease caused by a large dose of lead token with suicidal intent, or 
accidentally If a large dose of lead is swallowed the patient suffers from 
burning in the mouth, thirst, dysphagia intestinal cohe, vomiting, 
cramps m the legs and convulsions Tlie bowels ore constipated Acute 
symptoms or ** toxic episodes " may also occur during the course of 
chronic lead poisoning, and these are described later 

SuOacute and Chronic Leatl Poisoning IVenty five cases of letra 
ethyl lead poisoning, 2 of which were fatal occurred in this countr\ m 
2945, during tank cleaning operations The tanks had been used for 
storing a^natlon petrol, the sludge ot the bottom of the tanks containing 
organic lead compounds Further, the majority of the tanks were 
underground The early symptoms were dilliculty m getting to sleep, 
troubled dreams a nasty sweet taste halitosis, anorexia, diarrhcca with 
or without abdominal pam trembling, giddiness and loss of weight 
Tliere was no basophilic stippling of the red cells In other cases the 
worker complains of lassitude and dy’spncca on exertion He becomes 
constipated loses his power of concentration has aaiguc pains m the 
arms and shoulders and loses weight Oramjis naay oemr in the legs 
Penodicnlly acute syraptorru known as ** toxic episodes,’ may occur 
TJiu« the subject of chronic pfumbism may haxe severe intestinal cohe 
This usually follows a period of marked constipation , the pain is 
generally hy^pogastne, and may last for several davs Cramp may also be 
acute in the legs, bladder or uterus, with menorrhagia or abortion if the 
patient is pregnant Acute nervous symptoms such as mania or com u1 
sions coma or delirium ma\ deaclop due to n merungO'cnccphnlopathy 
Other nciaous legions mav en^ue more insidiously, such ns optic neuritis 
and optic atrophy with resulting blindness or thf* worker mav experience 
difficulty in using the muscles especialh concerned with the performance 
of his duties Temporary blindness may result from retinal vascular 
spasm Urannic sy mptoms may be due to renal anoxia secondary to 
vascular spasm. 
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On ’Examinalitm Tlie pa4;ient is pale and the skin has a gre\ ish 
tinge The teeth are often carious and pjoirhcea is present. A blue 
line may be seen on the gums adjacent to carious teeth or on the mucous 
membrane of the cheek or lips opposite the bad teeth. It was described 
by Burton m 1840 This line consists of a senes of blue-black dots, 
best seen i\ ilh a hand lens, situated just below the margin of the gums 
and m the subepithelial tissue It is due to lead sulphide the being 
formed by putrefaction m the mouth Tremors of the tongue and hards 
may be noted Penpheral nerve lesions are generally bilateral Thej 
include Antebrachial paralysis, with wrist drop, due to paralysis of tl e 
posterior interosseous branch of the radial nerve, the supinator muscle 
IS therefore spared Aran Duebenoe paralysis, with wasting of the small 
muscles of the hand and tbenor and hj'pothenar eminences, a * claw 
band resulting Brachial paralysis the biceps, supinator, brachiolis 
and deltoid muscles are affected Peroneal paralysis, with foot drop and 
paralysis of the peroneal muscles, cTtensor digitonim longus and 
extensor hallueis propnus Tlecurrent laryngeal nerve paralysis, with 
adductor cord paralysis may occur In some instances there is a diffuse 
muscular paralysis and in others a cerebellar ataxia appears Sensory 
changes are generally absent The reaction of degeneration is obtained 
m the affected nerves 

Examination of a Palunt during an Attack of CoUe The pain is 
obviously V ery severe, the patient is pale, sweating and holds his band 
to bxs abdomen os pressure affords some relief , the abdominal wall is 
not really rigid and is hollow rather than distended The temperature 
IS subnormal and the pulse slow The blood There is an anicmin 
The red cells show “ stippling” (punctate basophilia) and at least 100 
red cells per million red cells must be so stippled to be diagnostic. These 
stippled cells ore reticulocy'tcs The white cells arc usually normal 
The ffljces These usually contain lead, as docs the urine, if lead has 
reached the blood stream The cerebrospinal fluid In the convuUiv e 
stage it is under pressure and contains an excess of lymiphocytes 

Di^erential Diagnosis It should be remembered that the symptoms 
of plumbism may develop after an individual has ceased to be exposed 
to lead Various factors may cause lead to be liberated from the bones 
into the blood The diagnostic features are the blue line, the punctate 
basophilia and the presence of lead in the urme As traces of lead may 
be found in the urine in health, due to lead eaten wiUi food, at least 
0 1 to 0 3 mg lead per litre of unne must be present to be diagnostic 

Course and Comphcatioos The course is characterised by tlic 
“toxic episodes” desenbed above Comphcations include such con 
ditions as arteriosclerosis, chronic nephritis and gout 

Prognosis Recovery is apt to be slow Colic usually rapidly 
responds to appropnate trentinent, paralyses tend to persist unless 
exposure to lead is stopped at the earliest symiptom, recov ciy occurring 
first in the muscles last affected Death is especially hable to occur in 
maniacal cases 

Treatment. ProphyUtcite Jfeasurcs should be taken to prevent 
workmen mbaling lead dust , these inelude the use of wet processes 
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and the employment of adequate fans and respirators Workers xn 
lead should wash their hands before eating and change their clothes on 
lca\ ing work Periodical medical examinations, at least monthly, should 
be held to detect early signs of plumbism, and any suspicious cases 
suspended from work and kept under obsen ation The urine should 
be exanuned for its lead content If tiie lead rises to bctxseen 0 15 and 
0 25 rag per litre it is probable that poisonmg is taking place A 
lugh calcium diet, such as one contaimng one to two pmts (COO to 
1,200 ml ) of milk daily, should be taken 

Curalire In acute i>oisomng accidental or suicidal, the stomach 
should be emptied by an emetic such as mustard ^ oz (15 G ) xn } pint 
(800 ml) of varm water, or preferably washed out with 2 gallons 
(9 G litres) of warm xrnler containing 2 oz (60 G ) of mag sulph and a 
saline apenent is then given, such as Mag sulph , sod sulph Sa 240 gr 
(16 G ), acid sxxipb dil 80 ml (2 ml ) aquam ad 10 H oz (300 ml } 
10 fl oz (800 inl ) to be taken every 4 hours until the bowels are 
thoroughly evacuated For abdominal colic hot Ilannels should be appbed 
locally and an mtravenous injection given slowly of 10 ml of 20% 
calcium gluconate In the acute exacerbations of chronic lead poisoning 
efforts ore directed to retain lead m the bones by giving a diet rich m 
calcium, such os milk 4 pmts (2 4 litres) m 21 hours togctlicr with 
calcium lactate 80 gr (2 G ) t d s by mouth 

Lead can be removed from the body and excreted in the urine by 
the intravenous injection of calcium disodium versenate, 0 5 G per kg 
body weight being injected every 13 hours The calcium disodmm 
versenate is introduced into 800 ml 5% dextrose solution for each 
intravenous injection Four or five courses each lasting S or 4 days 
are given In children lead is liable to remain in the bones, wluch may 
give nsc to recurrent episodes of lead poisoning The resulting amemia 
should be treated with iron or by blood transfusion 

Arsenic Poisoning 

Etiology Arsenical poisoning may be due to 3 Occupations 
such as extracting white arsenic from arsenical pyrites or preparing 
sheep dip Arsine may be inhaled m chenneal works or in submarines 
where it is liberated from battery plates 2 Administration of arsenic 
witli homicidal or suicidal mtent Weed kiileis, fly papers or rat 

pastes may be used 8 Food stuffs accidentally contaminated, such as 

glucose in the preparation of beer, the sugar covering sweets, and fie 
skm of apples which have been ^ray^ed with on arsexue solution as a 

parasiticide 4 Therapeutic administration of arsenic, eiUier due to an 

o\erdose being given or to idiosyncrasy of tie patient It may occw 
With sucli preparations as Fowicr s solution (iq arsenicalis BP), 
sodium cacodylatc, Ataxy 1, tryparsam^eoraeoarspbenaminc. 

Pathology In acute cases there is inilainniation of the mucous 
membrane of the stomacii and upper part of tie smali mtestine, and 
cloudy swelhng may be found la the hver, heart and kidneys In 
cases of chrome poisoning fatty degeneration is present m most of the 
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organs of the body. Arsenic can be detected m the body for many 
months after death. 

CUnical Findings Acute Poisoning Directly after taking a 
poisonous dose the patient expenences dryness m the throat, and this 
IS soon followed by a burning sensation in the epigastrium He feels 
sick and vomits Intestinal colic and severe diarrhcea usually follow 
and there may be cramps in the Small amounts of blood may be 
present m the vomit or the stools 

On Examtnalion In a severe case the patient is cold and collapsed 
the pulse rapid and of small volume 

Chronic Poisoning The symiptoms here are insidious In the 
early stages there is irritation of the nasal and conjunctiial mucous 
membranes and later of the phar\Tix and larymx If arsenic is being 
given as medicme these symiptoms should be a sufficient warning of an 
overdosage Further administration of arsemc leads to abdommal 
discomfort, lo^ of appetite, nausea, vomiting, tetany, mtestmal coUc and 
diarrhoea The tongue has a silvery white fur There is a generalised 
pigmentation of the skm, especially m the flexures where ulceration 
may occur Keratosis may develop on the soles and palms Arsenical 
neuritis causes pains in the legs and arms, cramps and paresis of the legs 
Herpes simplex may develop Sudden blindness due to optic atrophy 
may occur with Atoxy 1, or tryparsamide Arsenic may be found m the 
urine fseces and vomit and also m the nails or hair 

Differential Diagnosis In general practice it is a delicate matter 
to reveal one’s suspicions of arsenic poisoning, but it is the duty of the 
doctor to have the urme, fieces, nails or hair examined m any doubtful 
case Acute arsenical poisoning may be mistaken for cholera or other 
forms of acute gastro enteritis C^nic arsenical poisoning may be 
mistaken for gastro-enteritis, colitis, caremoma of the stomach or 
Addison’s disease 

Course and Complications These depend on whether or not arsenic 
IS contmuously administered In progressive cases death usuallv 
occurs from heart failure with ascites and cedema 

Prognosis If fatal, death from acute arsenical poisonmg usually 
occurs m a few hours or days The prognosis m chronic cases depends 
upon the recognition of the disease and the cessation of the 
admmistration of arsenic 

Treatment Acute Poisoning The stomach should be emptied bv 
giving an emetic, such as mustard § oz (15 G ) m i pint (300 ml ) of 
warm water until vomitmg occurs, or preferably by gastric lavage 
Freshly prepared feme hydroxide should be used m gastric lavage, as 
this forms an insoluble arsemle It is made by adding sod bicarb to 
hq fern perchlor 2 ft. oz (60 ml ) until elTerv escence ceases The 
precipitate of feme hydroxide is filtered off and added to 2 gallons 
(9 6 htres) of warm water An apenent should be given after an hour 
consistmg of mag sulph 240 gr (16 G ) m half a tumbler of water 
(120 ml ) General treatment consists in keeping the patient warm 
adniinistermg stimulants such as Coramme {nikethaimde} 1 5 ml intra 
muscularly, and if the abdominal pam is very severe a hypodennic 
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injection of morphin sulph 1/6 to 1/4 gr (10 to 15 mg ) may be given 
B^X sliould bt given both for acute and chronic arsenical poisoning, 
m doses recommended on p 551 

In chrome poisonmg, after discontinuation of the arsenic, the treat- 
ment IS sjToptomatic for the debihty and neuritis 

Cyanide Poisonmg 

Etiology Potassium cyanide may be taken ivith suicidal intent, or 
hydrocyanic acid fumes may be inhaled m fumigation, or cyanide 
contammation occur m manufacturing processes 

Clinical Findings IVhen taken by mouth death may occur m a few 
minutes or not for an hour or so, according to the amount ingested In 
some cases tlie patient recovers, but is left with permanent damage to 
the central nervous system 

Treatment Capsules of amyl nitnte siiould be inhaled An intra 
\enous injection of 10 ml of 8% solution of sodium nitrite should be 
giv en, taking 4 minutes over the injection This is immediately follow cd 
by the intra\ enous mjection of 50 ml of 25 % sodium thiosulpliate solu 
tion, taking 20 minutes over the injection The stomach should now be 
washed out with a 25% solution of sodium thiosulphate, and 6 ml of 
Commme (nikethamide) injected intramuscularly. The injections should 
be repeated in 1 to 2 hours if the patient is alive 

Alcoholic Poisoning 

Etiology, Alcohol m any form may cause sjTnptoms of poisoning 
It IS usually due to ethji alcohol, less frequently to methyl alcohol 
Predisposing causes 1 Occupation Public house keepers, barmen 
and commercial tra^ ellers 2 Heredity A neuropathic predisposition 
8 Worry and pain The habit may persist after alcohol has been 
ordered by a doctor during illness 

Acute Alcoholic Poisoning 
{Physiological Inehrtaiion) 

Pathology. Alcohol is rapidly absorbed from the stomach and 
mtestmes and passes to tlie blood and cerebrospinal fluid Post 
mortem tlierc may be hypenBUua of the gastric mucous membrane 
and of the bram 

Clinical Findings The patient sulTenng from acute alcoholic 
poisonmg IS drunk, but the deflmtion of drunkenness, from the medico 
legal aspect, has not been satisfactorily established A person is 
usually considered to be drunk when, os a result of taking alcoliol, he 
IS not able to perform with bis normal skill or facility the ordinary 
actions of lus life The higher centres arc first inhibited and then the 
lower In the early stages there is diminution of cerebral restraint 
The indmdual loses any sense of shymess and may become talkatn c 
or emotional The onset of muscle fatigue is delayed Tlie finer acts 
of co-ordmation arc disturbed, and later there is unsteadiness of gait. 
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inability to iralk, and finally coma In some instances there is no 
excited stage, but marked depression from the onset 

On Examtnatxon The breath smells of alcohol, the face is usually 
flushed but may be pale, the skm is moist, the pupils dilated and the 
pulse rapid and bounding There may be lateral nystagmus The 
speech may be slurred or over precise, and there may be difficulty m 
pronouncing certam words or m countmg backwards Co-ordination 
may be impaired as shown by the finger nose test and mabihty to walk 
steadily along a hne In alcohobc coma the pupils are constricted, the 
respiration is slow, the pulse feeble, the body temperature subnormal, 
the limbs flacad the deep reflexes diminished and the plantar response 
IS flexor Theurme The amount ofalcofaol present m the tirme has been 
suggested as a medico legal test for drunkenness It is said that no man 
whose urine contains ISO mg alcohol per 100 ml is fit to dnic a car 
The alcohol in the urme bears a direct relationship to the alcohol con 
tent of the blood The value of the estimation of the araoimt of 
alcohol in the breath as a test for drunkenness is doubtful 

Differential Diagnosis Drunkenness must be distmgmsbed from 
Excitement due to other causes Coma due to other causes, such as 
hypoglj casrma after a dose of tnsuim The presence of disease or 
injury in a person who has taken a small amount of alcobo) 

Course and Complications In the majority of cases the patient 
recovers after a night's rest, but alcoholic coma and pulmonary onlema 
are always causes of great anxiety h<ephntis or pneumonia may 
ensue when the patient is exposed to cold of which be is unaware 
Prognosis This is usually good, but death may occur m coma from 
respiratory or cardiac failure 

Treatment In the majority of cases no treatment is required 
beyond an aperient, a night s rest m bed and aspinn 10 to 15 gr (0 6 to 

1 G ) to reheve the subsequent headache In severe cases the patient 
shoifld be given an emetic J oz (15 G ) mustard in ^ pint (800 ml ) of 
warm water, or preferably gastric lavage should be performed with 

2 gallons (9 6 htres) of warm water containmg sodium bicarbonate 1 oz. 
(80 G ) to a pint (000 ml ) and a pmt (COO ml ) of hot coffee left in the 
stomach Collapse may be further treated by an electric cradle, hot 
bottles and stimulants such as Coromine (nikethamide} 1 5 ml intra 
miKcuiarfy, amphetamine su/ph Id ing «i 2 mi of tsotonic sshne 
intravenously, and the mtramiiscular injection of ephednne sulpb J gr 
(SO mg ) If the patient is comatose inhalation of 10% CO* and 90% 
oxygen helps to wash out the alcohol and to oxidise it This treatment 
usuaUy restores the patient to consciousness in half an hour 

Chronic Alcoholic Poisoning 

Pathology Post mortem there may be fatty infiltration and 
degeneration of the heart, atheroma of the aorta fatty infiltration and 
cirrhosis of the liver, dilatation of the ossophageal veins atrophy of 
the gastric mucous membrane, chronic nephritis of varying types, 
cong^ion of the meninges, excess of fluid in the pia arachnoid space 
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(“ wet bram *’), degeneration of cortical motor cells and peripberal 
neuritis 

Clinical Findings There are two mam types, the sober m whicli 
intoxication rarely occurs, and the inebriate m which the patient is 
seldom completely sober The patient may coraplam that the appetite 
IS poor, and there may he morning nausea or vomiting, the stools being 
rather loose Ilffimatemesis may occur or bleeding from the rectum due 
to piles Peripheral neuritis may be the chief complamt The patient 
is often a woman, who suffers from tingling or pains in the cahcs 
cramps and weakness of the legs 

On Examination The patient is often somewhat obese, dilated 
venules are seen on the face, the conjunctivte are watery and injected, 
the tongue is furred and tremulous, the throat congested and the 
breath ** heavy ” The liver may be «ilarged and ascites present 

The calves may be tender on deep pressure, and areas of cutaneous 
amesthesia may be found over the legs In the early stages of neuritis 
the knee jerks are increased , later they are diminished or absent 
The leg muscles are weak and may be wasted In some cases m addition 
to the neuritis, there are cerebral B>'mptoms which constitute 
Korsakow’s psychosis The mom features are disorientation ns regards 
time and place ; the patient is unable to remember events which have 
recently happened, such as what he had at his last meal, or may say 
he has been out for a walk that morning when he has been in b^ for 
several weeks Variable oculo motor paralyses and a myotonic pupil 
may be seen 

There ore other cases, especially m secret drinkers, wliere no local 
ising effects of the alcohol ore present, but the patient is unfitted to a 
varying degree for his work. He is irritable, loclra concentration and his 
mentality somewhat resembles that of a child He tries to give up the 
alcohol but has not sufficient will power. 

Course and Complications The course w usually progressive, the 
patient becoming more and more a slave to alcohol Delirium tremens 
IS liable to occur Pulmonary tuberculosis may foDow as a complication 

Prognosis The outlook is always grave 

^eatment The patient should be admitted to an institution 
devoted to the cure of alcoholism and drug addiction In order to 
prevent the onset of delirium tremens the alcohol should be “ tapered " 
gradually, and not cut off at once It is guen in definite amounts at 
fixed intervals, such as every 2 to 0 hours A reduction of about 2 fl oz 
(CO ml } may be made e> ery 24 hours, so thnt at the end of 10 daj's, no 
alcohol 13 taken During this stage the patient is best m bed, and a mix* 
ture is given containing 5 m (0 3 ml ) of tincture of bcU'idonna every 2 
hours The dose is gradually mcrcased to a maxunum of 20 m (1 2 ml ) 
every 2 hours Belladonna must not he prescribed if there is a lustory of 
glaucoma or if there is considerable bronchitw Tlie dose of belladonna 
must not be sufficient to produce dilatation of tlic pupils Disulfiram 
(Antabuse)msybegivenindosesof8gr (05G)adaj and, by rendenng 
the patient very sensitive to small doses of alcohol owing to the forma- 
tion of acetaldehyde, it discourages lain from taking it It must cot be 
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given if the patient is suffering from epilepsy, diabetes melUtus, cardio 
vascular or hepatic disease As soon as possible the patient should take 
a good mixed diet 


Delirium Tremens 

Debnum tremens usually occurs m subjects of chrome alcoholism, 
either after an overdose or more commonly when their usual allowance 
is suddenly cut off, as may arise from the patient being put in prison 
or m a curative institution where the alcohol is suddenly withheld. 
Shock, such as an accident and a toxic disease especially lobar pneu* 
monia, when associated with withdrawal of alcohol, are important 
causes The delirium begins with nocturnal Msual hallucinations 
Objects, which usually appear blue, such as snakes, rats or other 
animals, are imagined crawling on the bed or about the room The 
patient is alarmed and often difficult to restrain Auditory hallucina 
tions of threatenmg voices are also heard 

Differential Diagnosis The onset of delirium tremens may closely 
resemble that of urcemia owing to the presence of convulsions, oliguria, 
albuminuria and urmary casts The blood nitrogen figures are, however, 
usually normal, but may be raised The temperature may be normal 
or raised The condition usually passes off in 2 to days, the patient 
sleeping soundly ; he may, however, pass into a state of muttering 
delirium which is followed by death 

Treatment The patient should be kept in bed m a darkened room 
and restrained if violent Sedation is effected by givmg chlorpromazme 
(Largactd) 25 mg intramuscularly every 8 hours, or paraldehjde 
180 m (12 ml ) by mouth or | to 1 11 oz (15 to 80 ml ) by rectum 
Alcohol should be stopped at once Good results may follow the intra 
venous injection of 100 ml of 50% dextrose solution, accompamed by 
the mtramuscular injection of 20 units of soluble insulin Aneunne 
hj drochlonde, 100 mg should be mjected intramuscularly daily 
Corticosteroids do not appear to be of special value If there is evidence 
of congestive heart failure digitabs should be given The patient should 
be encouraged to take as much fluid as possible, especially milk 

Methyl Alcohol Poisoning 

This is more likely to occur in countries where there is prohibition 
The chief symptoms are giddiness, dyspncea, nausea and vomitmg 
Optic atrophy is prone to ensue It is a powerful poison and babte to 
cause death 

Treatment The patient should be given 1 11 oz (80 ml ) of castor oil 
and an intravenous injection of a pmt (600 ml ) of a 5% sodium biear 
bonate solution to combat acidosis The effect and dosage can be 
checked by the determmation of the alkali reserve of the blood 

Benzene Poisoning 

Etiology Benzene poisoning is on mdustnal disease, ■which may 
occur m distillers of coal tar, manufacturers of benzene mixtures for 
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motor cars, in rubber manufaelarers and in workers npplj ing paint by 
the spray process 

Pathology The post mortem oppearanccs m acute benzene poison 
mg resemble those of asphj’Xia with hypericmia of the % arious organs 
Clinical Findings Acute Potsontrtg Tins results from inhalation 
of air containing a high concentration of benzene The individual 
becomes dtzzy and rapidlj collapses, and death maj occur in a few hours 
Subacute and Chrome Poisoning The subject becomes weak and 
suffers from headache , a se\ ere and progressive anaimia of an aplastic 
type develops m which there is a progressive diminution of both red 
and white cells Severe hiemotrhages may occur into the skin and from 
the nose, mouth, and intestinal and genito urmarj tracts 

Differential Diagnosis The nature of the patient's occupation the 
typical ansmia and leucopenm establish the diagnosis 

Course and Complications The course is progressive, unless the 
source of the poison is removed 

Prognosis This depends upon the concentration of benzene in tiie 
air inhaled 

Treatment Prophylactic In dangerous occupations adequate 
ventilation should be enforced Clothes gloves and boots must be 
taken off on leaving work and cleaned at frequent intervals Baths 
should be taken daily Alcohol sliould be avoided orkers should be 
subjected to montiit> blood counts 

Curative In acute poisoning artificial respiration and the admmis 
tration of oxygen are required A blood transfusion should be performed 
in all cases showing marked blood changes or hicmoirhagcs 

Carbon Monoxide Poisoning 

Etiology Carbon monoxide is present to the extent of about 
16% m coal gas It is also found m fumes from anthracite or charcoal 
fires, in the exhaust gas of petrol engines, and m the gas (“after 
damp") formed m explosions m coalmines Carbon monoxide poisoning 
may thus occur as 1 An industrial accident, in a coal mme explosion 
or as an industrial risk in the manufacture of ammom i tlic sjmthetic 
production of methane cliarcool burning or carbide manufacture 
2 A home accident, from using an improperly v entilated bath geyser, 
gas fire antliracite or charcoal stove, from incomplete combustion of 
calor gas (butane) or from the cxliaust of a car, whose engine is kept 
running m a closed garage 8 A means of suicide, from a gas oven, a 
gas fire, or a car 

Pathology Carbon monoxide combines with avjditj with 
htcmoglobin m the blood, forming carboxj hasmoglobm and displacing 
oxygen Anoxemia thus ensues Poisonous symptoms such as malaise 
and headache may he expected if the blood is 80% saturated with CO 
Unconsciousness ensues with 50 to 55% saturation, and m fatal cases 
the blood IS usually about 80% saturated. Some patients die from 
nerv ous lesions even although all CO has been removed from the blood 
Post mortem The face and lips are pink the blood is cherry red and 
minute hiemorrhages may be found in the brain, lungs and other 
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dioxideshouldbcadminBterodlhroughaBLB mask Tlieadmimslra 
tion of CO| and oxjgen combined \nU nd the blood of CO four times 
as quickly as sviU the inlialation of oxygen alone In the meanwhile 
the patient must be kept warm and stimulants applied, such as 1 5 to 
6 ml of Coramme (nikethamide) injected slowly intravenously After 
apparent recovery the patient should be kept verj still for several days, 
as movement may cause heart failure If there are signs of myocardial 
damage, the patient must be kept in bed for se\ eral months 

Chronic Poisoning Recovery usually occurs rapidly if the patient 
IS placed in a pure atmosphere 

Poisoning by the Barbiturates 

Etiology. The barbiturates or diurcides include birbitone or 
Veronal (soluble barbitone), Medinal, Luminal (phcnobnrbitonc) 
Luminal Sodium, Dial, Phanodorm, Allonal ^ eramon Amytal, Evipan 
Soneryl, Nembutal etc They are used as hypnotics, but m o\ crdoscs 
or owing to personal idiosyncrasies may produce coma Deaths from 
barbiturates including all analgesic soporifics in England and Wales 
were 53 m 1038, 247 m 1948. 534 in 1954 and 778 in 1959 

Clinical Findings In coma due to barbiturate poisoning the pupils 
are usually dilated and react to light (in very severe cases thej arc 
contracted and rcactionless) and the tendon reflexes arc often 
exaggerated In some cases there is excited delirium The urine output 
IS much reduced The patient may remain m coma for several daj s 
before death or recovery takes place The temperature is high apart 
from pulmonary complications, in 8e\ere cases of poisoning Broncho 
pneumonia usually develops as a terminal event 

Treatment Prophylactie The Pharmacy and Poisons Act of 1933 
nhich came into force in 1930 restricts the sale of these poisons, and 
they can now only be obtained on prescription 

Curative Gastric lavage is b«t avoided Artificial rcspu-'ition 
should be applied and oxygen with 7% CO, administered if there art? 
signs of respiratory failure, and on air passage maintained Picrotoxm 
IS the most jrowerful analeptic drug It is given at first intmvonouslj 
using a 0 8% solution (1 ml =0mg) 0 to 12 mg are injected according 
to the degree of coma present If there is no improsemcnt, ns judged 
by slight movements, moanmg or deeper respirations the intra\cnous 
injection is repeated at intervals of 15 minutes Slight twitching of the 
facial muscles indicates that a sufficiency of the picrotoxm lias been 
given The picrotoxm can be subsequently injected mtramuscularlj 
every | to 1 hour, when the optimum effect from the intravenous 
injections has been obtained Pcnlothal Sodium (1 G in 10 ml of 
distilled water) should alnaj’S be at hand for intravenous injection, the 
dose being 0 8 G , should convulsions ensue from an o\ erdose of 
pjcrotoxin. rurtlier points in the treatment are concerned with 
the bed bemg warmed, and its foot lilted G to 12 inclics (15 to 80 cm } on 
blocks, an airway should be maintained and phaiyngcal secretions re- 
moved by suction The danger of pcrotoxin is that it may lead to con 
vulsions, while the patient is still m coma, and this raaj require the intra 
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organs There is usually oedema of the lungs BDatcral degeneration of 
the globus palhdus (Kolislvo’a lesion) and cerebral oedema maj be found 

Clinical Findings Aeuie Potaontng The patient is usually dis 
covered unconscious, snth stertorous breathing, frothy exudation on 
the lips, injection of the conjunctive, dilated and fixed pupils, a pmk 
colour in the face and hps, a rapid pulse and low blood pressure 

Chrome Poisoning The symptoms develop insidiously, the patient 
probably not knowing that he is breathing a poisonous gas although 
the carbon monoxide has a faint odour of garlic lie sutlers from 
lassitude, headache, giddiness palpitations and nausea , there is a 
failure of mental powers the patient cannot read clearly, and then finds 
he IS unable to mo\e his hmbs Sensibibty to pain is also abolished 
There is usuallj no djspncea JO ml of blood should be remoied 
from a vein, and placed m a small tube, corked, and sent to a laboratory 
for exammation for the spectrum of carboxj hTmoglobin 

Differential Diagnosis The circumstances in which the patient 
has worked or is found usually give a good clue to the diagnosis, which 
IS established b} detection of carbon monoxide in the blood 

Course and Complications Death maj rapidly ensue, but the course 
depends upon the degree of saturation of the blood with carbon 
monoxide Bronchopneumonia and m>ocar(]iAl dcgenemtion with 
premature systoles, or muscle necrosis with acute renal failure may occur 
as compbcations Sequela include confusional psjehoses and a Parkin 
soman syndrome 

Prognosis This is very grave in acute cases unless the patient 
receives adequate treatment before the carbon monoxide in the blood 
rises over 50% 

Treatment Prophylactic Care should be taken that gcj sets and 
stoves have adequate flues, and that motor cars ore properlj venti 
lated In suspected atmospheres a canarj in a cage forms a good danger 
signal, as it is very sensitive to carbon monoxide, and will fall off its 
perch if exposed to small concentrations of the gas 

Curative Acute Poisoning The patient should be taken into the 
open air and artifiaol respiration giicn by the modified Ilolger Isiclscn 
method The patient is placed prone, with a thick rug or coat under the 
lower nbs and epigastrium The ojicrator kneels across the patient’s 
body, lacing tiic bead, and peaces bos bands xtnder Vne paiienl s ftesed 
arms just aboi e tfie elbrni-s The operator now rocks backwards, keeping 
his elbows straight and draws the patient’s arms up and towards him 
The patients arms arc then placed on tlic ground with the clbovfs 
flexed and the operator places his Imnds over the patient’s nbs m the 
mid thoracic region and bending forward and throwing his weight on 
lus arms, slowlj presses on the nbs and so expels the air from the lungs 
lie then gradually relaxes his pressure, bj bnnging lus body upnght 
again. This process is repeat^ twelve tunes a minute Safar and 
McMahon’s mouth to airwaj cmcr^ncy artificial respiration maj be 
used if the opparatus is a\ atlable The operator distends the patient’s 
lungs b} blowing into tliem through an oro-pliarjmgcal rubber airwaj 
As soon as available, oxjgen, or, better, oi^gcn containing 7% of carbon 
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dioxide should be administered throughaB LB mask Thendmimstrn 
tion of COj and oxygen combined will rid the blood of CO four tunes 
as quickly as will the inhalation of o'sygen alone In the meanwhile 
the patient must be kept warm and stimulants applied, such as 1 5 to 
6 ml of Coramine (nikethamide) injected slowly intravenously After 
apparent recovery the patient should be kept verj still for several daj s, 
as movement may cause heart failure If there arc signs of mjocarchal 
damage, the patient must be kept in bed for several months 

CAronic Po7Sontrtg Recovery usually occurs rapidly if the patient 
IS placed in a pure atmosphere 

Poisoning by tbc Barbiturates 

Etiology. The barbiturates or diurcides include barbitonc or 
Veronal (soluble barbitone), Kedinal, Lummil (phenobarbitonc) 
Luminal Sodium, Dial, Phanodorm, Allonal, ^ eramon, Amytal, ipan 
Soneryl, Nembutal, etc Tliey are used os hypnotics, but in o^ercloscs 
or owing to personal idiosyncrasies, may produce coma Deaths from 
barbiturates including all analgesic soporifics m England and ^^ales 
were 53 in 1938, 247 m 1948, 534 m 1954 and 778 in 1959 

Clinical Findings In coma due to barbiturate poisoning the pupils 
are usually dilated and react to light (in %cry sc%ere cases they are 
contracted ond reactionless) and the tendon reOexes arc often 
exaggerated In some cases there is excited delinum The urine output 
IS much reduced The patient may remain m coma for several days 
before death or recovery takes place Tiie temperature is high apart 
from pulmonary complications, in severe cases of poisoning Broncho 
pneumonia usually develops as a terminal eient 

Treatment. Prophylaciic The Pharmacy end Poisons Act of 1083 
which come into force m 1930, restncls the sale of these poisons, and 
they can now only be obtained on prcscnplion 

Ctiraitve Gastnc lavage is b^t n%oided Artificial respiration 
should be applied, and oxygen with 7% CO| administered, if tliere are 
signs of respiratory failure, and on air passage maintained Picrotoxm 
IS the most powerful analeptic drug It is gi\en at first mtra\cnousIj, 
usmg a 0 3% solution (1ml =8ttig),Ctol2mg are injected according 
to the degree of coma present If there is no impro\emcnt, as judged 
by slight movements, moaning or deep^ respirations, the intravenous 
injection is repeated nt intervals of 16 minutes Slight twitching of the 
facial muscles indicates that a sufficiency of the picrotoxm Ims been 
given Tlie picrotoxm can be subsequently injected intramuscularly 
every i to 1 hour, when the optimum effect from the intravenous 
injections has been obtained Pentothal Sodium (1 G in iO ml of 
distilled water) should always be at hand for intravenous injection, the 
dose being 03 G, should convuisioas ensue from an overdose of 
picrotoxm Further points in the treatment are concerned with 
the bed being wanned, and its foot tilted 0 to 12 inches (15 to 80 cm ) on 
blocks, on airway should be maintained and pharyngeal secretions re- 
moved by suction The danger of picrotoxm is that it may lead to con- 
vulsions, while the patient is still m coma, and this may require the in tra- 
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venous injection of barbiturates to control them If the patient is dehj 
dratcd, or if there is suppression of unne, isotonic saline containing 5% 
dextrose should be given by intravenous dnp or by continuous gastric 
drip One to two pints (600 to 1,200 ml ) may be gn en mtras cnously m 
the 24 hours, but a watch must be kept that cedema of the lungs does not 
occur An alternative to the picrotoxin treatment is the intrasenous 
administration ofamphetamine (Benzedrine) sulphate, lOmg ofamphct 
amine sulphate in 1 ml of isotomc saline ore injected intra\ cnously 
without further dilution In se\ere cases the initial dose maj be 40 mg , 
with subsequent injections of 20 mg every half hour Tins causes an 
immediate rise of the blood pressure and an increase in the pulse rate In 
a moderately severe case 40 mg may be given over a period of 4 to 5 
hours As an alternative to the analeptic treatment barbiturate anta 
gomsts may be given These are bemegnde (5Iegimide) and amiphena- 
zole (Daptazole), used in combination Mcgimide is the more active of 
the two, rapidly restoring a patient from deep coma to a state of light 
nnaisthesia, which is comparatively safe, thus abolishing the neetl for 
strict and prolonged medical and nursing attention Daptazole is a 
sjnergist to Mcgimide, and also a good respiratory stimulant The 
irugs are given in normal saline, 0 5% Megimide and 1 5% Daptazole 
A 5% intravenous dextrose dnp transfusion is set up, the two saline 
solutions of the drugs are put m separate 20 ml syringes Tv cry 8 to 6 
minutes 1 ml of the Daptazole solution is injected into the rubber 
tubing of the dnp, followed immediately bv 10 ml of the Megimidc 
solution After each injection the pulse and respirations arc counted, 
the blood pressure is taken and the reflexes are tested The injections 
are continued until the patient is brought to a safe state " as shown 
by a return of muscle tone and reflexes, including the pliaryngral and 
laryngeal For a deeply comatose patient the treatment takes about 
2hours Atotaldoseofabout200ml of the Mcgimide and 20 ml ofthc 
Daptazole solutions are required m most coses 

It IS very difBcult to judge the value of these forms of treatment 
Nillson m Sweden in 1951, treated 17C cases without any analeptic 
drugs the mortality rate of 1 7% being much lo^^<rT than the average 
mortaht) rate of cases treated with analeptics Ixickctin lOSOreportcd 
no deatlis in 186 successive cases of Iwrbitumte poisoning gi\cn no 
analeptic or “ specific drugs ” In 1 000 cases with no analeptic or 
“specific drugs” the death rate was 18% much lower than the 
mortality rate of those treated with these special drugs 

Aspirin Poisoning 

Etiology Poisoning is usually the result of an overdose taken with 
suicidal intentions 

Cbnical Findings There is a latent period before the signs of 
poisoning appear, which vanes with the amount taken In one case 
750 gr (50 G ) were taken, the latent period being 1 1 hours, and in 
another, in which 1,250 gr (75 G ) were swallowed, toxic signs appeared 
after 9 hours 
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On Examination Tlie patient is usuall3 sweating freelj and there 
maj be exophtlialraos The pulse and respiration rates are raised and 
the temperature is subnormal The patient ma> vomit small quantities 
of blood stained Huid The pupils arc small and maj be fixed, and the 
deep relieves are normal or depressed Tlierc may be mental confusion 
and the patient may be alternatively violent or drowsj , and complain 
of imlation of tlie scalp In more severe cases the patient sinks into 
coma and there is extreme air hunger The urine gives a stronglj 
positive purple feme chloride reaction and contains salicjlates There 
may be a trace of albumin Tlie alkali reserve of the blood is reduced, 
and the blood urea raised 

Prognosis The prognosis depends upon the amount taken, the 
patient’s susceptibility, and the treatment given Death has occurred 
from as little as 5 gr (0 3 G ), whereas recox ery has followed the taking 
of 1,500 gr (100 G ) The average lethal dose lias been estimated at be 
tween 450 gr (30 G ) and COO gr (40 G ) 

Treatment. If the patient is so restless that intravenous treatment 
is difficult, morplun siUph 1/8 to 1/4 gr (7 5 to 15 mg ) should be in 
jected subcutaneously The stomach should be washed out with 2 
gallons (0 0 litres) of wann ivater, containing 2 oz (CO C ) of sod 
bicarbonate If the patient can shallow, sod bicarb 30 gr (2 G) should 
be given by mouth every 2 hours An intravenous injection should be 
given of 1/S N salme containing 5% dextrose and 20 G sod bicarb m 
1,500 ml As soon as tlie alkali reserve rises to a normal figure the 
administration of sodium bicarbonate by mouth and intravenousi) 
should be discontinued If there u marked circulatory collapse SOO ml 
plasma should be injected intravenously, and 4 ml Eucortone injected 
intramuscularly 


Acute Morphine Poboning 

Etiology Morphine poisomng may result from an accident an 
overdose being prescribed or dispensed, or owing to idiosymcrasy on the 
part of the patient It may also be taken m an overdose with suicidal 
intent Similar effects may result from poisoning with opium, Omnopon, 
■pantopon, pethidine, Ph) septone, heroin, etc 

Clinical Imdings The patient is usually found comatose, with small 
inactive pupils, depressed reflexes, a cold and clammy skin, feeble 
pulse and weak respirations 

Treatment Even if the morphine lias been injected, the stomach 
should be washed out, os it is excreted into the stomach T«o gallons 
(9 0 litres) of warm water should be used, containing pot permang 
60 gr (4 G ) Lethidrone (Nalorphine hydrobronude) is a morphine 
antagomst It is put up in ampoules of 1 ml , containing 10 mg of the 
drug In acute morphine poisomng 10 to 40 mg are injected slowly 
intravenously or subcutaneously, the dose being sufficient to restore a 
satisfactory respiration rate Tlic patient remains drowsy To stimulate 
the respiratory centre oxygen, or o^gen and 7% COf, should be given, 
as for carbon monoxide poisomng, together with artificial respiration 
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Morphinism 

{inditding Ueromtsm and Opium Addtdion) 

Definition. Chronic poisoning from opium or its derivatives 
Etiology. Jlorphme is taken by injection, herom by injection, in 
a linctus or as snuff opium by mouth or by smokmg Predisposing 
causes 1 Race Opium mdulgence is common in India, China, Persia 
and Turkey 2 Age and sex A habit is more easily established in 
women and m j oung people S Disposition Morphme addicts often 
have a pj schopathic or neuropathic tendency, but only a small propor- 
tion are degenerates 4 Pam and worry The drug may have been 
taken to reheve sciatica, chronic rheumatism, asthma, bronchitis, 
gastric or duodenal ulcer, for over work or because of phobias of cancer 
or insanity 5 Occupation Doctors, nurses and pbarmaceutical 
chemists have access to these drugs A morphine habit is not usually 
established unless the drug is taken regularly for several weeks or 
months 

Pathology There are no characteristic post mortem appearances, 
and death is usually due to some mtercurrent disease Often m cases of 
acute poisonmg no morphine can be recovered from the body, but in 
some instances it is present in the liver, kidneys, etc 

Clinical Findings The patient may give a history that he began 
to take the drug to relie\ e pain, insomnia, or worry, and that he has 
been unable to discontmue it He may be able to do good work and to 
play games on a fixed daily dose such os 6 to 8 gr (0 36 to 0 5 6 ) of 
morphine He gams no pleasurable sensations from the drug and wishes 
to give it up, but IS unable to do so In some cases there is no mdication 
that the m^vidual is takmg dru^, m others, tremors or other sjTnptotns 
suggestive of drug addiction may be noticed In more advanced cases 
the patient’s fnends can give more information. They will testify to a 
change m character and habits The addict tends to be secretive, loses 
concentration and apphcation is imtable and depressed, except when 
imder the influence of the drug He becomes careless m his Imbits as 
regards cleanLness and dress In some cases as much as 40 gr (2 4 G ) of 
morphme are taken daily 

On Examtnaiton The patient may deny takmg drugs, or make a 
frank confession He may complam of altematmg constipation and 
dtaxrhcea The nutntion is usually poor, the complexioa sallow, the 
hands moist and the nails show trophic changes The pupils are usually 
small , they may be unequal The tongue is furred and the breath is 
offensive The pulse and respirations are slow The deep reflexes are 
depressed and patchy areas of hypenesthesia may be present, especially 
on the soles of the feet The sexual functions are depressed, the imoe 
may contain a trace of albumin. The skm usually shows the marks of 
hypodermic mjections and of old abscesses 

Differential Diagnosis Whether or not a suspected person is a 
drug addict can readily be decided by isolatmg him, so that he is 
unable to obtam a supply la an addict symptoms of deprivation 
appear m a few hours There is runnmg from the ejes, yawning, 
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sneezing and restlessness. In more severe cases the addict then becomes 
weak and trembling and suffers great agony. He may have abdominal 
pain, vomiting, diarrheea, and collapse, become maniacal or comatose, 
and finally die. 

Course and Complications. The course is usually progressive, os 
the addict is unable to break the habit, and gradually requires larger 
doses. He will resort to any subterfuge to obtain it. Complications 
include intercurrent diseases, such as septictemia or pneumonia, and 
infective hepatitis if several addicts use the same needle. 

Prognosis. The addict cannot cure himself. The prognosis depends 
upon the duration of the habit, the adequacy of the treatment and the 
underlying cause. If the latter can be removed, the chance of a 
permanent cure is greatly enhanced. 

Treatment. Prophylatiie, The Dangerous Drug Acts of 1020-28 
have made it more difficult for these habit-forming drugs to be obtained, 
and they should not be prescribed unless the patient will only need 
them for a short time, or to relieve suffering in cases of incurable 
disease. 

Curaiite. Patients should be treated in special institutions by 
physicians skilled in the appropriate methods. Sudden withdrawal of 
the drug is still the best method of treating a young person who has 
only been an addict for a short time. The acute withdrawal symptoms 
usually subside after 4 to 5 days. During this time sedatives should be 
odmii^tered such os pbenobarbitone i to 1 gr. (80 to 60 mg.}, 2 or Q 
times a day. Hot baths and massage are also helpful adjuncts. In cases 
of long-standing addiction gradual withdrawal is usually necessary. The 
morphine is reduced in stages, injections bebg given at regular in- 
tervals, the patient not knowing what dose he is receiving, or when 
injections of saline are finally substituted for the drug. Equal parts of 
tnc. bellsdonnje and liq. ext. hyoscyami may be used, at first 8 to 5 
drops in water every hour the patient is awake. The dose is increased 
to 15 to 20 drops hourly, provided the pupils do not dilate. Sleep is 
scciired by increasing doses of pbenobarbitone up to 6 gr, (0*80 G.) at 
night. Psychological methods form an essential part of the treatment. 

Strychnine Poisoning 

Etiology. Strychnine poisoning is rare. It may occur accidentally 
or be due to attempted murder. 

Clinical Findings. The patient may notice a bitter taste on swallow- 
ing the fluid containing strychnine. SjTnptoms of poisoning rapidly 
ensue, muscular twitching passing into violent clonic and tonic con- 
vulsions. These may result in rupture of muscles or in opisthotonus, 
emprosthotonus or pleurosthotonus. The spasms pass off in a minute 
or so, and complete flaccidity ensues between successive fits. The pulse 
is feeble and frequent, and respiration may be interfered with, causing 
asphyxia. The mind remains perfectly clear and the dilated pupils 
and staring cj'es express the torture of the individual. Death is not 
usually delayed in fatal cases for more than an hour or so, and may 
occur in a few minutes. 


■urvoirTg nnon. 
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Treatment Powerful sedatives should immediatelj be admims 
tered, such as a hypodermic injection of morphin sulph ^ gr (15 mg ), 
and the injection of thiopentone sodium or cnaisthetisatjon with 
chloroform Thiopentone sodium should be given intravenously, 
2 to 3 ml of a 5% solution tVhen the patient is under the influence of 
thiopentone or chloroform the stomacli should be washed out with 
2 gallons (9 6 htres) of warm water If there arc signs of respiratory 
fwlure artificial respiration should be given together with inhalations of 
oxygen and 7% CO, When the effect of the thiopentone wears off a 
second dose can he gi^en 

Acute Cocaine Poisoning 

Etiology Poisonmg may occur accidentally as the result of an 
mjectiOD of a 10% solution of cocaine prepared for the anasthetisation 
of a mucous membrane, or from swallowing cocamc from a naso 
pharyngeal plug Suicidal poisoning, with death, may resxilt from an 
adult swallowmg 84 gr (2 G ) of cocame 

Cllmcal Fmdlngs Afrer taking a poisonous dose by mouth tlie 
patient notices dryness and bumiog m the mouth buzzmg m the cars, 
palpitations of the heart, hammenng m the head and general tremblmg 
There is headache, the Msion becomes unpaired, and cramps occur in 
the muscles The patient dies in about an hour 

On Bxamiftaiton The pupils are widely dilated and the patient is 
pale 

Treatment The stomach should be washed out with 2 gallons (9 0 
htres) of warm water contsimog pot permang 00 gr (4 G ) Coramine 
(nikethamide) 5 ml , should be injected mtravcnously for respiratory 
collapse 

Chronic Cocaine Poisoning 

Etiology The cocame is usually taken as snuff, mjected hypo 
dermically, or chewed m the form of coca leaves Tlie drug is taken 
for its stimulatmg effect, llocphme end alcohol addicts may ultimately 
resort to it 

Pathology Post mortem, the liver, kidneys, spleen end lungs are 
congested, but there is no pathognomonic sign of cocamism 

Cludcsd Fmdu^s The victim derives a temporary sense of 
exhilaration followed by depression As the habit is established the 
craving for the drug becomes irresistible. The addict is gradually 
unfitted for mental or physical work, loses his appetite suffers from 
insomnia and his muscles are weak and tremulma Hallucinations 
develop, and imtation of the skm giving nse to the sensation of creeping 
insects (cocame bugs) This is felt chiefly on the palms There may olso 
be delusions of persecution Sexual excitement is mcreased but sexual 
power IS diminished 

On Examinaiion The pupils are usually dilated and the pulse 
frequent The nostnis may be mflamed, and acne occur on the face 
near the nose 

Differential Diagnosis The general appearance of the patient 
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suggests that he is taking drugs, the nature of which can only be found 
by close observation 

Course and Complications The habit is usually progressive , the 
patient may become msane 

Prognosis The outlook is unfavourable There is often recurrence 
after treatment, and death may be due to an overdosage or suicide by 
some other means 

Treatment Prophylaeite The Dangerous Drug Acts of 1920-28 
restrict the sale of cocaine 

Curative The patient should be sent to an institution for drug 
addicts where the treatment resembles that given for morphinism 

Acute Atropine, Belladonna and Hyosdne Poisoning 

Etiology Poisoning usually occurs accidentally m adults, as from 
swallowing a chest liniment m mistake for a cough mixture in the dark. 
A belladonna plaster may cause poisoning in some individuals Lye 
lotions containing atropine may cause acute poisomng, especially m 
children Children may also eat the hemes of the deadly nightshade 

Clinical Findings The patient complains of burning and dryness 
of the mouth, dysphagia, nausea and diplopia 

On Examination The patient may be found unconscious or in a 
state of excited dctunum The face is flushed and an erythematous 
rash may be present The pupils ore widely dilated and do not react to 
light ^epulseisfrcquent 

Treatment If the poison has been taken by mouth the stomach 
should be thoroughly washed out with 2 gallons (0 6 hires) of warm 
water, or an emetic given and repeated m 2 hours, if necessary Tor 
excited dehrium phenobarbiton sod 100 mg should be injected mtra 
venously A hypodermic injection of pdocarpme nitrate ^ gr (30 mg ) 
should be given If there is respiratorj failure artificial respiration and 
the inhalntion of oxygen, or of oj^rgen and CO* should be given, as for 
CO poisoning rurthcr stimulants should be administered, such as the 
slow intravenous injection of 5 ml of Coraraine (nikethamide) and the 
rectal injection of 10 fl oz (300 ml ) of strong hot coffee 

Phenol and Coal Tor Disinfectants Poisoning 

Etiology These substances are available as a soapy emulsion, 
eg, Lysol which contains 50% cresols, or as a plain solution, eg, 
acid carbol hq Poisonmg may occur accidentally from dressings 
applied to wounds, or from douches, by swallowing fluid from the wrong 
bottle or by inhalation Carbolic acid maj he swallowed m attempted 
suicide 

Patholi^y There is local sloogbing and necrosis, especially at the 
lower end of the cesopliagus and in the stomach 

Clinical Findings Tlic patient notices an immediate burning sensa 
tion on swallowmg, followed by nn’esthesia Unconsciousness rapidly 
follows a large dose 

On Examtnaiton A white mark may be seen around the mouth 
due to the caustic effect of the poison, and the hreatli has a cliarac 
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tenstic odour If the patient is unconscious the breathing is stertorous 
and bubbling, with froth on the lips, which are congested and swollen. 
The face is cold and sweating The pulse is frequent, and it may be weah 
and irregular Vomiting is unusual RAles may be heard scattered over 
the lungs The urine may be dark (see carboluna p 688) and contam 
albumm 

Course and Complications. In mild cases the patient recovers 
consciousness, but appears dazed, and the voice may be hoarse owing 
to laryngitis Comphcations include tracheitis, bronchitis, bronclio 
pneumonia, lung abscess, suppression of urine, myocardial weakness, 
portal and peripheral venous thrombosis, and gastritis. (Esophageal 
and gastnc perforation are rare In severe cases death occurs m a few 
hours from respiratory and circulatory failure 

Treatment. The stomach should be washed out with great care, 
usmg a soft tube, with 2 gallons (9 6 litres) of warm water containing 
2 oz (60 G ) of sodium or magnesium sulp^te There should then be 
left m the stomach 2 fi oz (60 ml ) of this solution, together with 10 0 
QZ (800 ml ) of milk and the white of 1 egg The bed should be wanned 
with an electric cradle, the foot of the bed raised 18 inches (45 cm ) 
on blocks, and the respiratory passage maintained Coramme (mkelh- 
anude) S ml , should be inject^ intravenously, and repeated frequently 
if there are signs of respiratory failure gen should be administered, 
as required, through a B L B or plastic mask 

FOOD POISONING 

Introductory Ftomame poisoning was the name formerly applied 
to poisomng by tainted food, especially turned meat and 0sb It was 
thought to be due to protein decomposition products produced by the 
action of micro-orgamsms It is now bebeved that the majority of cases 
are due to infection with the micro-organisms themselves or their toxins, 
and rarely if ever to ptomaines 

Meat Poisoning 

Etiology. Meat poisoning is usually due to infection with organisms 
of the Salmonella group, these include the Salmonella enlentidie. Bad 
JH'Ar, .Rad S mw7v.ro and S B 

Less frequently staphylococci are tte infecting orgamsms m canned 
meat The meat may be infected by the hands of “ earners ” of the 
orgamsm or contaminated by the excreta of animals such os rats and 
mice The meat is not usually altered in appearance or m smeU, and 
toxins are not produced m the meat before ingestion Tins is, boweier, 
not so in the case of botulmus infection Mutton rarely causes meat 
poisoning, veal, pork and beef bang the chief offendeis Stapbylococa 
may grow m salted meats and produce eqterotoxins Improper 
preservation of canned meat, msuffiaent cooking and delay in con 
sumption of meat ore predisposmg causes of poisomng Children and 
debihtated adults are more prone to infection, and outbreaks usually 
occur in hot weather Other diseases which may be conveyed by meat 
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include infection with worms, tuberculosis, and rarely with anthrax. 
Poisoning has occurred from eating duck’s eggs contaminated with 
S. iyphi-murium, and since the use of dried eggs outbreaks of poisoning 
have occurred from infection with various Salmonella organisms, such 
as the S. typhi-murium, Newport, Montevideo, etc. To minimise risk of 
infection from dried eggs, t!>e fluid mixture must be used immediately, 
to prevent the organisms multiplying. 

Pathology. Post*mortem, hypersemia may be seen in the mucous 
membrane of the small intestine, and to a lesser degree in the stomach. 

Incubation Period. This Is usually n matter of a few hours, but 
it may be prolonged to 2 or 8 days. 

Clinical Findings. The onset is sudden, with shivering, nausea, 
vomiting and abdominal p^n. If the offending food passes into the 
intestine, djarrheea follows. The motions are at first loose and evil- 
smelling, and later they become watery and may contain mucus and 
blood. 

On Examtnaliom The tongue is furred, the temperature often 
raised to about 101^^. (as-a® C) and an erythe matous rash may 
appear. In severe cases the patient becomes collapsed nndjcramps occur 
fn th e legs. In some instances the causative organism can be recovered 
from the stooh during the first few days, and a specific agglutination 
reiTction is obtained .with the.paticnt*8 serum in tlie second week of the 
illness. The urine may show acetone^ bodiM if there is prolonged 
vomiting. The^omit'shotild be kept and examined for arsenic. A 
specimen of the food should be retained for bacteriological cxaminatlojn. 

l)lfferentiai Diagnosis. The natore of the illness is usually suggested 
by the fact that more than one person who has partaken of the same 
food is affected. Acute abdominal conditions, such os appendicitis, 
should be excluded. 

Course and Complications. The illness posses off in a day or so in 
slight infections; in more severe cases the symptoms increase in 
intensity for several days. A tendency to gastro-enteritis may persist 
subsequently. 

Prognosis. The vast majority of cases recover completely../' 

Treatment. Prophylactic. Due care must be taken in canning 
food as regards the purity of the contents, and the temperature to which 
they are exposed during tlie process. The cans must remain hermetically 
sealed. “Blown” tins should be rejected; the contents of a tin should 
all be eaten the day it is opened. 

Curaiive. The j^ient should ii^bed and kep t w arm. In the 
early stages the stom^h should ^ptied by an emetic of mustard J oz. 
(15 G.) and warm water 10 (300 ml.), or the stomach washed 

out with warm normal saline solution. A dose o f | oz. (15 ml.) of 
castor oil should then be givem. If the diarrhcca pcKists after the bowels 
have been well opened an astringent mixture should be given such as 
Bism. carb. 10 gr. (0 6 G.), cret. 15 gr. (I G.), too. catechu. 20m. (1*2 ml.), 
aq. menth. pip. dest. ad. } fl. oz. (15 ml.) | fl. oz. (15 ml.) t.d.s. a.c. 
Achromycin or Aurcomycin are of value in certain salmonella infe ctions. ' 
^mg./kg. body weight, in divided doses cverj'- 24 hours for 4 or 5 days. 
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If there is much abdominal pain, hot flannels or turpe nt me s tupes 
shoddj3e_apphed« and tmct opu 10 m (0 6 ml ) can be added to the 
astringent mixture Collapse is treated by stimulan ts such as hot coffee, 
10 fl oz (300 ml ), per rectum Addosis a ndJdehydratioir'arB hpgt 
combat ed b y rectal mjecti ons of 4 to 8 fl oz , (120 to 240 ml ), ^f 
^rmal~i3 me c ontaining 5 % dextrose every 4 to ^^urs The patient 
should only take small quantities of boiled water or albumin water 
during the acute stages, later the diet is increased by addmg dextrose 
4 oz (120 G ) m a pint (600 ml ) of water, and citrated milk, 2 gr 
(0 125 G ) to 1 fl oz. (30 ml ) ^uted to half strength with water, 
rusks, arrowroot, cornflour, jeUies, custard, thm bread and butter, 
eggs and fish 


Botulism 

Definition An acute variety of food poisonmg due to a specific 
bacillus 

Etiology Botulism is caused by the Closindium boiuUnum (B 
botulinus) of which there are five types ^I^pe A produces the most 
virulent toxm The bacillus is a spore-formmg anaerobic organism 
occurring m the intestmes of animals and in sod It produces an 
exotoxin acting on the nervous i^stera This toxin is present ra the 
infected food Any ammal or vegetable food may be contaminated, 
but such articles as sausages, poU^ meat, ham, fish and canned meats 
and vegetables are most commonly affected The Loch Moree outbreak 
in 1922 was due to sandwiches contaming wdd duck paste The eight 
people who ate the sandwiches died 

Pathology Post mortem, ha;morrhages may be seen in the brain 
and spmal medulla (cord) The heart muscle is soft and the lungs may 
show bronchopneumonia The toxm appears to paralj-se motor nerve 
endmgs 

Incubation Period This is only a matter of hours, as the toxm is 
present in the food 

Clinical Fmdlngs The patient is taken ill after eating some con 
suhstancc, and usually several people are affected who have 
partaken of the same food He feels ill with headac he and usually 
complains of _eye sy m ptoms sudi as diplopia or blumn g of the v ision. 
The mouth is dry and-thereos dyspbagiq and often nasal r^urgita^oo 
of liquids The bowels are constipated , the leg s a nd arms a rejweak, 
but there is usually no pam and the mind is quite clear The voice 
may become very weak 

On Examination The pu pils ar e dila ted, and do not react Squint 
or nystag mus may be present and there is weakness of some of tEe 
ocular muscles suppbed by the third cranial nerve. There 
may_be bilatera l , p tosis and jaraivsi s of t he p alate The tongue is 
furred and the temperature is usuall y subnorm al The pulse is slow 
at the onset but becomes more frequent later There is flac c id paresis 
of the extremities and the deep_r^«ra are diimmsEed No sensory 
Aanga are present ^The blood and cerebrospinal fluid are normal, 
and the causative organism is not usually found m the stools 
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Differential Diagnosis Tbe symptoms of botulism are somewhat 
analogous to those of belladonna poisoning If the infected food is 
gi\ en to chiclens they develop paralyses Other forms of food poisoning, 
such os those due to infection with bactena of the salmonc^a group, 
must be excluded In the latter the chief symptoms are gastro intestind 
There are no muscular pareses no visual disturbance, and the tempera 
ture is usually raised 

Course and Comphcatlons The acute stage of the disease is usually 
short, lastmg 8 or 4 da^s Convalescence, however, is slow, and dis 
turbanc^ of vision may persist for several weeks 

Prognosis The mortality rate is high, usually over 70%, and the 
shorter the incubation period the more likely is the disease to be 
fatal 

Treatment Prophylactic The bacilli and spores arc killed by heat, 
such as 120" C , for 6 minutes Foods, when bemg canned, should 
therefore be heated to an adequate temperature 

Curative The patient should be kept in bed and the stomach 
jmmcdiately washe d out with warm normal sahne ^p^valent 
botulmus a ntitoxin if obtainable, should ^given m do ses olf~ 50 000 
units intramuscularly after sensitivity tests^ iTsigns of respiratory 
failure occur, the patient should be placed in a respiratOT An nnme- 
d iate in ject iw o f mo rphin su lph 1 gr { 80 mg ) sh ould be given, as Sus 
delayTthe'action of the toxin 

Diseases Carried by Milk 

Slilk forms a good culture medium for tmcrcKirganisins and impure 
milk may cause much sickness Tbe diseases conveyed by mQk 
include 

^Tuberculosis Infection comes from tbe cows, more rarely from 
human sources 

v' Dutrrheea This is usually due to organisms such os Gaertner’s 
bacillus and streptococci 

^ Tonsillitis Streptococcal infection in milk may cause an epidemic 
of acute tonsillitis 

•^Entenea Group Infections Milk is usually contammated by the 
hands of a ''earner " or 6y mfecfetf water used for washing the cans 
or diluting the milk 

Cholera and Dysentery The organisms usually gam access to the 
milk through infected water 

j Scarlet Fever Milk is probably infected from contact with milkers 
who have suffered from a mild unrecognised attack of scarlet fever, 
or who are earners of the disease. 

-yDiphihma, Infection here is usually from earners of the disease 

Malta Fever and Abortus Fever This is conveyed by goal’s and 
cow’s milk 

Fool and Mouth Disease Sfen may be affected by milk of cows 
suffenng from the disease 

Milk Sickness Tins is a disease which may affect man owmg to 
consumption of the milk of cows suffenng from “ the trembles ” 
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Q Feier This is described on p 593 

The characteristics of a milk epidemic • The onset is usually fairly 
defimte and limited to a group of houses or a distnct supphed from 
one source. The occupants of houses m 'which the Tnillr js boiled are 
usually spared. ^Vhen scarlet fever or diphtheria is due to milk the 
symptoms are usually slight. 

Treatment Prophylactic, The purity of the milk supply should 
be guaranteed by Fubhc Health measures This involves mspection 
of cows and cowsheds, attested herds, cleanlmess in milkmg, pasteurisa- 
tion, rapid distribution and the use of sealed bottles In very hot 
weather milk should be boded directly it is received m the bouse, and all 
milk given to infants, unless adequatdy pasteurised, should be brought 
to the bod to lessen the risk of infection with tuberculosis 

Cvjalive, This is considered in the sections dealmg with the 
vanous diseases. 


Staphylococcal Poisomng 

In addition to infectmg salted meats staphylococci may produce 
enterotozins m milk, cheese, custard, pastries, ice cream, lu er sausage, 
potato salad, etc 


Fish Poisoning 

Fish may be contaminated with the salmonella group of organisms 
Oysters are hable to mfection also with the entenca group. Mussels 
may cause poisonous symptoms owing to a toxin caUed mytdotoxm. 
Diphyllohothnum laiuvx infestation may be caused by caviare, and by 
fish such as the pike, carp, etc. 


Potato Poisoning 

Sprouting potatoes may cause toxic symptoms This may be due 
to a poison called solamn produced by the action of micro-organisms 
ID the potato. There is headache, abdominal pam and gastro-ententis 


Mushroom Poisoning 

This is due to eating fungi which are mistaken for edible mushrooms. 
Death may occur m a day or so, after severe gastro-enteritis and 
hiemoglobinunc nephrosis The Amantta phaUoides (Death Cap) is 
responsible for more than 00% of deaths due to mushroom poisoning 
The essential poison it contains is Amanita toxin Anti phallme serum 
should be given, if available, m doses of 40 ml intramuscularly. In 
addition, mag s^ph \ oz (15 G ) should be given by mouth every hour 
until the bowels are opened, after Traslung out the stomach with 2 
gallons (9 6 htres) of water or normal sahne For collapse symptoms an 
mtravenous dnp injection of normal sahne contaming 5% dextrose 
should he given, usmg 8 or 4 pmts (1 8 to 2 4 htres) To control pam 
and restlessness atropm sulph 1/100 gr (0 C mg ) and morphin. sidph. 
J gr (15 mg ) should be mjected subcutaneously. 
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Cheese Poisoning 

Infection with the salmonella group may occur ; in some instances 
a toxin, tyro-toxicon, may develop in cheese. 

Rye Poisoning 

The fungus clamceps purpurea may occur on rye or grains, 
causing ergotism. Gangrene of the extremities or nervoia lesions 
may develop. 


Lathyrlsm 

Vetch seeds, if used as a substitute for wheat, may cause symptoms 
of poisoning. There is spastic paralysis of the legs with lumbar pain. 

Pood Idiosyncrasies 

Certain individuals arc sensitive to special articles of food. Thus 
allergic symptoms may result from eating fish, eggs, milk, etc. An 
urticarial rash, nausea, vomiting, dj’Spnoea and collapse are the most 
prominent symptoms. 
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Abadle’s sign m tabes, 414 
Abortns fever, 589 
Abscess and Abscesses, 
alveolar, 2 
apical, 2 
cerebellar, 379 
dental, 2 
of bram, 334 
of liA-er, 83 
of lungs, 194 
of spi^ medulla, 421 
permepbric, 493 

differential diagnosis from acute 
bacterial endocarditis, 253 
retropharyngeal, acute, 13 
chronic, 13 

subdiapliragmatic, 110 
snbphremc, 110 See also Subpbrcnic 
abscess 

Absorption collapse of lung, 131 
Accessory food actors, €59 
Acefazolamlde in epilepsy, 333 
Acetonurla, 409 

Acetylarsae m leucocytosis, 517 
Aeetyl'ChoIloe, in paralytic ileus, 69 
Achalasia of cardia, 19, 24 
otphaiyngo*ixsopha^al sphincter, 19, 
2-1 

Achlorhydria, 20 
diarrhcea u, 69 

m carcinoma of stomach, 20, 42 
m glossitis, 10 
m multiple neuritis, 4S0 
m Flummer Vinson syndrome, 18 
m simple achlorbydnc anaemia, 523 
Acholuric jaundice, acquired, 527 
congenital, 520 
Achondroplasia, 638 
Achrestic aiueima, 521 
Achromydn (tetracyclme) In acute 
tracheobronchitis, 137 
In agrannlocytosis, 532 
m bronchiectasis, 142 
m bronchopneumonia in infants, 160 , 
583 

m brucellosis, 590 
m chrome bronchitis, 140 
m meat poisoning, 803 
in pneumococcal pneumonia, 157 
m Reiter's disease, 643 
Achylia gastnea, 26 
in caremoma of stomach, 42 
m permcious amemia, 20, 519, 521 
in simple achlorhydric ananrna, 20, 523 
m subacute combmed degeneration of 
the cord, 441 
Addsmia, 489, 680 
Addosls, 680 

m acute yellow atrophy of liver, 102 
in diabetes, 670 


Addosts — continued 
m sea sickness, 770 
in urzmia, 492 
m vomiting, 33 
in Von Gierke’s disease, CSO 
renal tubular, 600 
Acrocyanosis, 451 
Acromegaly, 719 
Acroparaestbesla, 453 
Acrophobia, 372 
ACTH, 716 

action of, on suprarenal cortical 
hormones, 710 

and electrolytic disturbances, 510 
in acute polyartentis nodosa, 656 
in asthma, 146 
IQ Seb^t s syndrome, 5 
m berylliosis, 181 
ID chorea, 350 
m dermatomy ositis, 055 
ID gout, 683 

m GuiUain Baird syndrome, 451 
ID obstructive jaundice, 191 
ID Stevens*JoIiDSOD syndrome, 4 
m systemic lupus erythematosus, 654 
production of, 711 
Actinomycosis, 607 
of appendix, 52 
of C3cum, 52 
of liver, 108 
oflungs, 182, 198 
Addisonian wnirmia, 519 
Addison's disease, 713 
Adenocardnoma of kidney, 594 
of stomach, 41 

Adenoma, agranular, of pituitary , 718 
basophil, of pitmtary, 718 
cystic, of pancreas, 79 
of thyroid, 693 
of bile ducts, 118 
of bronchus, 148 
ofmtestine, 60 
of liver, 104 
of pancreas, 77 
of parathyroid 705 
of pituitary, 330, 718 
of stomach, 44 
of supraienals, 711 
of thyroid, 692 

AdexoUn in adult emhae disease, 67 
Adhesion test in relapsing fever, 750, 751 
Adie's syndrome, 415 
Adiposis dolorosa, 687, 721 
Adronal cortical hyperplasia, 712 
tumour. 712 

corticoids in etiology of asUima, 143 
Adrenaline, 711 

Adrenallsm, hyjiercortioo-, 712 
Adrenocorticotropic hormone, 716 
Adreno-genltal syndrome, 712, 718 
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Adult scurvy, GOi 

^gophony in pleurisy will] effusion, SOI 
^rophagy, S7 

Afferent tracts in cerebellum, S74 
After*damp, poisoning by, 705 
Agammaglobulinsemla, 550 
Agglutination test in abortus fever, 590 
in tularaemia, 023 
Agglutinins, II and O. forms, 560 
Agooila, 
optic, 834 
Agoraphobia, 372 
Agranulocytosis, 530 
due to propylthiouracil, COS 
due to eahuopynn, 53 
Agraphia, 811 

Air embolism etiology of, 188 
hunger In chronic ursmia, 401 

(KussmauJ type) in diabetes, 870 
sickness, 778 

Akinetic form of epilepsy, 840 
Alastxlm, 577 

AlberS'ScbSnberg disease, 516, 036 
Albuminuria, 4C7 
benign, 4C7 
cyclical, 407 
febnle.40S 
functional, 407 
organic, 403 
orthostatic, 407 
phy3iologica],407 
postural, 407 
Alboaosuiia, 403 
Alcoholic poisoning, acute, 701 
chrome, 792 

Aldactone In heart failure, 243 
Aldosterone, 711, 710 
antagomsts In heart failure, 2 (4 
Aleppo sore, 758 
Aleuksmlc lymptuemia, 585 
Alexia, 811 
Alimentary syatero, 1 
Alkalsmia. 489, 680 
Alkali reserve, in diabetes, 070 
in latent uncmia, 402 
Alkalosis, CSO, 707 
in unemla, 469 
Alkaptonuria, 087 
AHeiglc coryza, 126 
shock in diphtheria, 569 
Allocheiila in b3rstcrifl, 370 
Aludrox in gostne ulcer, 87 
Amaas, 577 

Amanita phoUoldcs, poisoning by, 803 
Amaurosis, 331, 890 
Amaurotic family Idiocy, 847 
Amblyopia, 884 
Amesec in asthma, 146 
Amidopyrine causing agranulocytosis. 
531 

AmJpbrnazole in barbiturate poisoning, 
798 

Amodlaquinelnblock^rater fever, 785, 730 
m malaria, 733 
Amsblasls, 81, 730 
pulmonary, 730, 737 


Amoebic dysentery, 730 
hepatitis, 730, 737 
Amaboma of intestine, 733 
Amphetamine sulphate in alcoholio 
poisoning, 702 
in narcolep^, 853 
in paralysis ogitons, 301 
in proctalgia fugax, 78 
Amphotericin in coccidiomycosls, 617 
in histoplasmosis, 618 
Amputation {n frost-bite, 782 
Amyl mtnte m hiccough, 214 
Amyloid degeneration of heart, 237 
of Intestines, 00 
of kidn^, 485 
of liver, 00, 106 
of spleen, 541 
nephrosis, 474, 485 
Amyloldosb, primary, 689 
Amyotonia congenita, 629 
Amyotrophic lateral sclerosis, 421 
Anacrotic type of pulse, 267 
Ansmla, 517 
achiorhydne, simple, 522 
achrestic, 521 
Addisonian, SIO 
aplastic, 520, 7D5 
eiassiBcutJon of, 517 
Cooley’s, 518, 529 
Davidson's claaslficatlon of, 516 
drepanocytic, 528 
due to extncorpuscular causes, 525 
due to Inhibition of bone marrow 
function, 518, 529 
febrile, acute, 525 
bsmolytic, 518, 525, 543 
acquired, 625 
hereditary, 525 
hxmolytica oeonatorum, 98 
in ankylostomiasis, 773 
Id benzene poisoning, 795 
in blncWater fever, 78-1 
In carcinoma of stomacb, 42 
in ctcUac disease in adults, 06 
In dipbyllobothrium latum infestation, 
522, 762 
in glossitis, 10 
In hicmoptulia, 554 
In kola-nzar, 751 
In lead poisoning, 788 
in malaria, 732 
in inyxmdema,702 
In purpura fulraloans, 553 
in purpura tuemorrhaglca, 5S0 
In spirochetal jaundice, 022 
in sprue, S22, 742 
In syphilis, 599 
in trypanosomiasis, 753 
in undulant fever, 590 
Lederet't. 625 
Icuco-eiythroblaslic, 43 
causes of, SIS 
macrocytic, 517, 622 
DUtnUonal, 522 
of pregnancy, 622 
simple, 517 
megaloblastic, 522 
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Anaemia — eonlmued 
megalocytie, tropical, 522 
microcytic hypochromic, 517 
idiopathic, 522 
simple, 517 
mioer’a. 772 
normocytic, 517 
nutritional deficiency, 518,510 
of infancy, 524 
of acute hgmotrhage, 52-1 
of chronic haemorrha^, 521 
permaoua, 510 
of pregnancy, 522 
post hxmorrbagic, 518, 521 
acute, 521 
chronic, 524 
sickle^II, 523 
splenic, 540 

IVintrobe't classification of, 517 
Ansemlcbreakdoini, congenital acholuric 
familial jaundice predisposing to, 
527 

Anasthesla, diasodated, In 
eynogomjelia, 430 
pharyngeal, 14, 370 
spinal, in treatment of Hirschsprung's 
disease, 63 

Aaangloplastle infantilism, 720 
Aaartbris, 341 
Anastomotic ulcer, 47 
Aadregeolc substances, 711 
Androgens, 717 

Aneorlae hydrochloride In delirtum 
tremens, 701 

Aneorysm end Anetcrysnu, 
eortie, S74 
dissecting, 278 
artencHTenous, 274 
“ berry,” 274 

coogenltal, Intracranial, 820 
false, 274 
intracerebral, 821 
Intracranial, varieties of, 316 
mycotic, 274 
of abdominal aorta. 278 
of aortic smuses, 275 
of descending thoracic aorta, 277 
of thoracic aorta, 275 
aaccoiar, of ascending arch, 270 
of transverse and descending arch, 
270 
true, 274 
varicU« of, 274 
Angina, abdominal, 218 
agranulocytic, 530 
Ludwig’s, 5 

monocytic, differential diagnosis from 
agranulocytosis, 531 
of effort. 247 
pectoris, 247 

differential dbgnosls from coronarr 
thrombosis, 247, 240, 251 
sme dolore, 213 
spasmodic, 247 
Mncent's, 6 

Anginal pain. In simple achlorhydric 
anemia, 522 


Angiocardiography, 217 
iR coarctation of aorta. 273 
In Fallot’s tetralogy, 273 
in patent dactus arteriosus 272 
Angiography, 300 
in aortic aneurysms, 270 
In cerebral turnouts, 831 
in chronic subdural hematoma, 320 
in extra* or epidural hsmorrhoM, 
319 

In intracerebral hsmorrhage, 823, 821 
in Intracranial aneurysms, 818 
in subarachnoid hjraorrhage, 821 
Ang!o*neQToUc mdema, 131, 203, 632 
in ScbOnleln’s purpura, 552 
of larynx, 181 

Angised in angma pectoris, 240 
Ankyloilomiasis, 772 
Anorexia nersosa, 27 
Afioxzmla. 778, 705 
Ansolysen in essential hypertension, 236 
Antabuse treatment of alcobolLsm 703 
contra indications, 703, 794 
Antepar Elixir In aacnnasis, 700 
in enterobiasis, 709 
Anterior choroidal syndrome, 821 
AnthUan in hay fc> er, 127 
la kala azar, 759 
In Irjiunosomiasls, 754 
AnthracosU, 180 
Anthrax, 013 
Intestinal, Oil 
odema, 014 
pulmonary, 014 
AathropophobU, 872 
Antibacterial drugs In tuberculosis, 171 
Antlblotla In acute glomerulonephritb, 
477 

In asthma, 140 
in baallary dysentery, 021 
in bronchiectasis, 142 
in bronchopneumonia, ICO 
in empyema, 203 
In frost bite. 782 

in lung infections, aspergillosis com* 
phcaling 183 
In pentoniUs, 117 
in pliosphatuna, 403 
in pneumonia, 101 
In pyelitis, 400 
In septic meningitis, 814 
in subacute i^terlal endocartlitis, 
256 

in subdlaphragmattc abscess, 121 
in tracheobronchius, 187 
in typhus foer, 503 
Aatlcoagnlants, aspirin contra Indicated 
with. 101 

in cardiac infarction, 253 
In cerebellar thrambosb, 878 
in eerebrai thrombosb, 820 
In frost bite, 782 
in infarction of lung. 190 
in little stroices, 820 
la liiiombo-angiitb obliterans, 290 
in thrombophlebitis mlgrans, 200 
in thrambosb of axlilary vein, 282 
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AQtihxmophllic globulin, 553 

defldency in etiology of hcmo* 
p hiTin , 553 

AnCiblstamine drugs in angio neurotic 
ccdema. 204 
in hay fever, 127 
in SchOnlein's purpura, 552 
side effects of hetrazan, 775 
Antl'lnfectlve vltarolo, 058 
Antl-rachltlc vitamin, fiSS 
Anti-scorbutic vitamin, 660 
Antl-steiUIty vitamin, 650 
Antistreptolysin Utn oT Mocd, 648 
Antitoxin, botulmus, polyvalent, 807 
Antl-ieropbthalmic vitamin, 658 
AntuitrinS.717 
Anturan in gout, 084 
Anuria, 466, 476, 4S0, 437 
Anxiety states, 871 
Aorta, aneurysm of, dissecting, 27B 
varieties of, 271 e( se^ 
arch of, fusiforzn dilatation of, 275 
ascending arch of, saccular aneurysm 
of, 270 

coarctation of, 210, 270, 273 
eystle necrosis of, 274 
emusea of, aneurysm of, 275 
thoracic, aneurysm of, 275 
Aortic locompetence, types of, 203 
steoosb, 206 

Aortogram in renal tumours, 6<U 
in sequestration of lung, 1S3 
Aphasia, 830 
nominal, 84t 
syntactical, 3 to 
Aphonta, functional, 183 
AppendIclUs, 61, 770 
Appendicular colic, 52 
Appendicular dyspepsia, 62 
Apraxia, 341 

Apresollne in essential hypertension, 286 
Aptyallsm, 14 

Arachnodactyly In patent foramen Ovale, 
273 

Arachnoid-ureterostomy in hydro- 
cephalus, 330 
Arachnoiditis. COT, 816 
Aralen m malaria, 783 
Aiborfsaffon bfoeb, SS6 
Arcuate Qbres, superficial and deep, soo 
Argyll Robertson pupils, degeneration of 
coliiculo-nuclear fibres in, 413 , 

In encep^litis lethargica, 343 
in general paralysis of insane, 417 
in tabes, differential diagnosis of, 
414 

Arneth count in pernicious anemia, 
620 j 

Arsenic poisoning, 780 
Artane In paralysis agltans, 361 
Arterial encephalography in cerebral 
tumours, 881 

Arteriosclerosis, 270 I 

clinical findings in, 280 I 

peripheral, 2S0 I 

pulmonary, 232 
retinal, 481 
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Arlerlosclexosls, retinal in hypertensive 
heart disease, 288 
Arteriosclerotic Parkinsonism, 281 
Arlerltis, cranial. C5T 
temporal, 637 

Artery, pulmonary, arterlosclerosb of, 
282 

thrombosis of, 180, 230 
Arthrltb, atrophic, 640 
degenerative, 030 

cocorrhaal, 601, 631 
hypertrophic, 630 
iafective, speciSc, &i3 
psonatic, C43 
rheumatoid, &t 0 
toxic, 642 

Artificial kidney In crush syndrome, 
indications for, 487 
!o uncmla. 400, 401 
Asbestosis, 180 
bodies m sputum, 181 
Ascariasb, 768 

Ascfahelm-l^Ddek test of pregnancy, 
716 

Aschoff’s nodules, 646, 656 
in rheumatic carditis, 257 
Asdies, 123 
beoigs, 121 

Id alcohobe cirrhosis, 0 l 
AsOTble acid, identical with vitamin C, 
CCO 

injection in bsemoglobinurla, 471 
tablela In gingivitb, 1 
in InfanUle scurvy, 664 
in peptic ulcer. 86 
in ulcerative gingivitb, 2 
Asphyxia, locol, In naynaud’Bdisease,802 
Aspiration lung infections, 1C2 
Aspirin contra indicated wUi antico- 
agulants, 101 

poisoning, 70S 
Aumaon's foci, 164 
Astasia, 877 
abasia, 8oO 

Astereognosls in cerebral obscess, 836 
in tbe thalamic syndrome, 833 
Asthenia, [q ccrebelfar-ayndrome, 877 
neuio-drculatory, 220 
AstbtBM, 1-ts 
bronchial, 145 
cardiac, 145, 245 
in Insidious heart failure, 213 
ovarian, 14-4 
premenstrual, 147 
pnnters’, 14.4 
renal, 145 

compheating arteriolar nephro- 
sclerosis, 483 
in chronic unemla, 401 
spasmodic, 143, 763 
A.T. 10, in tetany, 710 
Ataxia, Friedreich's, 413 
In cerebellar sj-ndrome, 377 
Marie’s hereditary cerebellar, 4U 
Sanger-Rrown, 875, 444 
spinal, hereditary, 412 
s|dnocciebeIlar, 443 
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Atebrloe following malaria foTT 
treatment of spurn] syphilis, 412 
m malana, 733 

Atelectasis, birth, bronchiectasis due t(^ 
141 

infected, 184 
pulmonary, 184 
Atdlosls, 720 

Atheroma, pulmonary, 282 
Atherosclerosis, 270 
Athetosis, 208 

differentiation from chorea, 835 
Athyieosls, 700 

Atomic bomb explosion, in etiolog> of 
aplastic anzrma, 820 
of purpura, 540 
radiation in etiology of 
agranulocytosis, 831 
Atrial septal defect, 272 
Atropine poisoning, acute, 803 
Atrophy, muscular, peroneal, 444 
nrogressive, 420 

spinal muscular, progressive. 420 
progressive, of infants, 445 
Attitude in cerebellar syndrome, 377 
Audiogram, 401 
Audiometer, 401 
Auditory nerve, lesions of, 800 
Anerbaeh’t plexus, C3 
Aureomvda in acute catarrhal 
choiecj-stilis, 100 
in scute peritonitis, 113 
in smmbic colitis, 733 
in baeiUaiy dysentery, 021 
in cat scratch disease, 024 
in empyema, 203 

In fibrocystic disease of pancreas, 77 
in gleet, COl 

in Eepatie coma, 104 | 

m heipes zoster, 44S | 

in meat poisoning, 603 
m pneumonu, 157, 101 
In Q fever, £94 
m rdapsmg feier, 731 
in scrub tjpbus, 752 
in spirochztn! jaundice, 023 
in typhus fever, 501, £03 
Atrial llbnllaUoD. 220, 230 
flutter, 229, 232 

Afrio-ventrienfar blocl, four grades 
of, 234 

Atrium, ngbt, catheterisation of, 243 
AuricuJo>temporal syndrome, 803 
AnsUn Flint murmur, 263, 2<V1 
A*V node and premature systoles, 229 
Avellis, syndrome of, 407 
Avomlne in auditory nerve lesions, 
401 

in infective hepatitis, 101 
Axial neuritis, 382 
Ayerza's disease, 239, 2S2 

causing erj'throcjdosis, 545 
Azotorrbaa In pancreatic disturbances, 
73 

Badllary dysentery, 010 
BacilMitM. C^mette-Gu^rlo. 170 


B C.G (badlle bHId Calmette Gufrln) 
prophylaxis of tuberculosis, 170 
vaccination age programme, 537 
Badliurla, 493 

Bact coil infections of urinary tract, 
4M 

fusiformis, infection due to, 1, 4, 6 
Bacterismla, pneumococcal, 150 
Bacterial infections of renal tract, 
493 

pneumonias, 153 

Bacteriophage in stools in cholera, 739 
Bactylan In pulmonary tuberculosis, 171 
Bagassosis, 180 
Baghdad boil, 758 
BJ4 L. in arsenic poisomng, 701 
In mercury pouonlng, 780 
in purpura hxmortliagica, £51 
Ballance-Duel nerve graft in Bell’s paby, 
399 

Bamheiger’s sign in perieardilb, 220 
Bamboo spine, 641 
I Bantl’t disease, 540 
Baibltniates, poisoning by, 797 
Baiiom enema in colitb. 54 

in enlargement of spleen. 51i 
in llirsi^prung’s disease, 63 
In intestinal growth. Cl 
Barium meal (see Opaijoe meal) 
swallow In bronchial carcinoma, 151 
in hernia of diaphragm, 215 
in mitral stenwis, 2C2 
in osophogeal spasm. 1 3 
in (Esophageal varices, 83 
in portal cirrhosis, 90 
Barlow’s disease, 6C2 
Barrel'Shaped syndrome in emphysema, 
174 

Basal metabolic rote (see Metabolic rote), 
requirement diet, G73 
Basedow’s duease, 091 
Basilar memngitb, 307 
Bastedo's sign in appendicltb. 52 
Baths, hot air, In nephntb, 477 
in endarteritb obliterans, 282 
wax, and contrast for rheumatoid 
arthritis, 052 
Batten's frog child, 029 
Beef tope worm, 701 
Behcet’s syndrome, 4 
Bell, nerve of, 431 
Belladonna poboning, 803 
Ben’s paby, 307 

Beme^ide In barbiturate poisoning, 703 

Benadryl in paralysis agilans. 301 

•* Dendt,” the, in caisson disease, 777 
Benedict’s test in diabetes mellitns, 070 
Benemid In acute bacteria! cndocarditu, 
255 

in gout, 631 

Benerva In aduItctEllaedUease. 07 

Benzedrine sulpliate In encephoJitb 
iethorrica, 814 
in narcolepsy, 833 
Benzene poboning. 791 
Benzfaexol hydroclilor see Ariane 
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Ceplex copsules m acute tracheo* 
bronchitis, 107 
in chronic bronchitis, 140 
In pneumococcal pneumonia, 157 
Berberinc in tropical sore, 750 
van den Bergb test In acquired acholuric 
jaundice, 627 
BuI'bctI, C04 
Bernheim’s syndrome, S-41 
Berylliosis, 180. 181 
Besnier-Boeck-Sebaumann disease, 608 
diagnosis from tuberculosis, 168 
Betnelan m rheumatoid arthritis, 653 
Biernacki's sign in tabes, 414 
Blkele’s sign in tuberculous coenlnffitis, 
807 

BQe ducts, IIS 
calculi in, 110 
carcinoma of, 116 
congenital obliteration of, 115 
tumours of, malignant, 116 
simple. 116 
BUharzlasU, 764 
Biliary colic, 114 
^nthout gall stones. 111 
BUiiublo, renal threshold tor In 
hicmolytic jaundice, 07 
Biopsy, gastnc. In chrome gastritis, 26 
in permaous anxmlo, 521 
in liver tuberculosis, 107 
In primary amyloidosis, 080 
in pulmonary alveolar proteinosis, 1C2 
musele, in dermatomyositls, 655 
needle, in bsemochromatosis, C80 
percutaneous Knot, 473 
OfoUn, CSO 
Black death, 743 
fever, 758 

jaundice in pooczvatic tumours, 78 
tongue, 0 

vomit, in yellow fever, 740 
BUckwatcr fever, 732, 734 
Bladder, automatic tidal drainage of, 
425 

Blalock-Taussig operation In Fallot’s 
tetralogy, 273 
in tricuspid atresia, 274 
Blast injury of lungs, 173, 166 
Blastomycosis Ko^i American, 183 
B.L.B. mask (see Boothby mask) 

Bleeding time, 514 

Bliadness follomng faxmatemesis, 93 , 

in Beh9et'8 syndrome, 5 I 

jn temporal arteritis, 637 
temporary, in lead poisoning 787 
Blood ammonium in hepatic coma, 103 
antih'cmophilie globuUn deficiency in, I 
554 I 

anti streptolysin tilre in rheumatic 
fever, 048 

bile pigment, in Jaundice, 80 i 

salts, in jaundice, 80 | 

bilirubin, in jaundice, 80, 04, 05, 07 i 
calcium content, in adult ctcllao 
disease, 66 , 

In arteriolar nephrosclerosis, 182 I 
In focal osteitis fibrosa, 035 | 


Biood, calcium content — eonitnued 

in generaltsed osteitis fibrosa, 700 
In hyperparathyroidism, 700 
In loiyn^mus stridulus, 183 
in osteomalacia, 637 
in rickets, 001 
in tetany, 707 
in unsmia, 400 

Blood ceils, red, abnormal, 510 
diameter of, 514 

factors influencing maturation, 518 
fragility of, 614 
in congenital acholuric familial 
jaundice, 520 
sickle shape, 523 
Biood cells, white, abnormal, 510 
Blood, chemical examination of, in 
disease of urinorysystem.dOO 
cholesterol content, in acute glomerulo* 
nephritis, 470 
in amyloid nephrosis, 485 
in arteriolar oepfaiosderoais, 482 
m exophthalmic goitre, 690 
in lipoid nephrosis, 4S4 
in myxeedema, 702 
in oephrotio cedema, 470 
In Von Gierke’s disease, 107 
coagulation time of, 514 
count, 513 

mean corpuscular ITb , 510 
coDcentration, 513 

ertatmme content in arteriolar nephre* 
sclerosis, 492 

crises in congenilal acholuric familial 
jaundice, 520 
grouping, 615 
in peptic ulcer, 34 

hsetnoglobm in sickle-cell anemia, 528 
Iodine content in Craves’ disease, 690 
non protein nitrogen content, in acute 
giomerulo-nephntls, 470 
in artenolor nephrosclerosis, 
492 

In cholicmla, 00 
In hypoadrenia, 714 
in Intestinal obstruction, SO 
in latent unemia, 402 
in lipoid nephrosis, 484 
in mercuiT poisoning, 765 
in pyonephrosis, 403 
phospliatase content In adult cceliac 
disease, 66 

in caromotna of prostate, 407 
in focal osteitis fibrosa, 635 
in generalised osteitis fibrosa, TOO 
in infantile scurvy, C03 
in liver disorders, 81, DQ, 100 
in Osteitis deformans, C31 
in Paget's disease, 034 
in rickets, 001 

phosphorus in osteoporosb, 686 
pl*isma bicarbonate In crush syn- 
drome, 487 

plasma phosphorus in osteomalacia, 
837 

plasma potassium in crash syndrome, 
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Blood, plasma — eonhnued 

proteio bound iodine, 696 
In mp:cedema, 702 
proteins in nephrotic csdema, 479 
prothrombm m hxematuria, 470 
platelet count, 614 

Blood platelets in aplastic anzmia, 530 
in Cooley's ansinia, 529 
in hzmophilia, 554 
in Henoch’s purpura, 553 
in peroiaous ansmia, 520 
in purpura fulmlnans, 553 
in purpura hsmorrhapca, 650 
in purpura simplex, 552 
in SchOnlein's purpura, 553 
in spirochztal jaundice, 632 
in Bplemc anzmia, 541 
Blood potassium in coma due to ketosis, 
079 

m crush syndrome, 487 
m electrolyte disturbances, 507 
m f amilial penodic paralysis, 633 
Blood pressure, high, 2S2 
low. 287 
normal, 232 

systemic venous, estimation of. 
243 

Blood protein, in acute glomerulo 
nephritis, 476 
in amvloid nephrosis 485 
in lipoid nephrosis, 484 
normal 484 

prothrombin concentration, index and 
time in Duide>'an treatment of 
lung infarction 191 
m vitamui K deficiency, CGO 
Blood, salicylate concentration, In 
rheumatic fever treatment, 649 
sedimentation rate of (see 

Sedimentation of red celb) 
serum amylase, in acute pancreatitis, 
73. 74 

in chronic pancreatitis, 70 
bilirubin m latent jaundice, 80 
C-reacUve protein, in rheumatic 
fever, 647 

calcium m osteoporosis, 636 

in primary hyperparathyroidism, 
700 

copper-oxidase in progressae Jenll- 
ciilar degeneration, 8C3 
in Q fever, 594 

iron, in bzmodiromatosis 689 
in ccsophageal spasm, IS 
phosphorus, in pnmary byperpura 
thjToidism, 700 

potassium in crush syndrome, 487 
protein in kwashiorkor, COS 
transaminase m cardiac infarcUoa, 
251 

in glandular fever, 611 
in infective hepatitis, lOO 
in livxr disease, 81 
sodium potassium in Addison's 
disease 714 

** sticky," In cholera, 739 
in influenza, 603 


Blood, sugar test (see Sugar tolerance 
curves) 

Blood transfusion, complications of, air 
embolism 189 
in anzmia of uizmla, 492 
in aplastic snaunla, 530 
In benzene poisoning, 795 
in blackwater fever, 785 
in blast injuries of lungs, 187 
in congenital acholune famiUal 
jaundice, 523 

in erythroblastosis fcctalis.OS, 09 
in hzmateroesis, 40 
in hzmophilia, 555 
ID Ledeier's anzmia, 520 
in leukzmia, 530 
in lipoid nephrosis, 485 
in pernicious anzmia, 622 
in post hzmorriiagie anzmia, 524 
in purpura hzmorrhagica 551 
in rupture of asophageal or gastric 
veins, 91 

in simple ncMorhydno anzmia, S23 
in spontaneous hi^opneumotbotax, 
210 

in sprue, 748 
in typhoid fever, 588 
Blood urea content, in acute glomerulo 
nephntu. 470 

in arteriolar nephrosclerosis, 483 
ID bacillary dywntery, 620 
in blackwater fever, 735 
in crush svndronie, 487 
in hypoadrenK T14 
in intestinal obstruction, 59 
in latent urtemia, 493 
in li)>oid nephrosis, 481 
in mercury poisoning, 785 
in pyoDcphitnb, 408 
uric aud in rheumatoid arthritis, 652 
Dlue>waler babies 5-17 
Blames, shelf of 42 

Body fluids, electrolytic balance of, 
maintenance of, in acute 
pancreatitis, 75 
in intestinal obstruction, CO 
See also Fluid and electrolyte 
balance, 507 

Body weight, " correct,” 073 
Bose lesions In sartoiitois, 009 
Bone'isaROw in gWdular fever, 010 
in penurious anzmia, 521 
smears, normal, cells to. 515 
Bone, Paget s disease of. 681 
Bones, 031 

xanthomatosis of, 543 
Doothhy mask, use of. in acute 

carbon monoxiiJe poisoning. 797 
(Edema of lungs, 188 
suppurative bronchitis, 138 
in blast injury of lungs, 187 
in cardiac infarction 253 
in cor pulmonale, 2 tO 
in primary atypical pneumonifl, 
162 

Bornholm disease. 109, 026 
Botulism, 813, 800 
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Boagie, mercury, 20 
te liouJon de Gufneou de Slutsey, lOS 
Biacbial neuralgia, 4(0 
neuritis, 449 

plexus and its branches, 423 
lesions of, 455 
Bradyazdla, simple, ?27 
Brain, abscess of, 33^1 
hj datid of. 830, 7M 
tumours of, 330 

localisation of, radio isotopes, 331 
Breakfcone fever. 754 
Breast, cancer of, hormone treatment, 724 
Breatb>hol3ing attacks, 132 
Breath sounds, cracked pot, 189 

Grancher’s granular, in «d»roiue 
pulmonary tuberctilosls, 185 
Breathing exercises. In asthma, 147 
in d^ pleurisy. 100 
m empyema, 205 
in pneumonia, 15S 
in visceroptosis, 72 

Bret>liain to^latc in essential hjiier 
tension, 230 
Bright’s disease, 474 

Ellis's classiQcatioo of, 474 
BrOl't disease, 501 

BriisaBdin»ofpjtuitarylnfanul»sm,72l 

BrlUsb anti lewulte S<e B A I» 
BRL1241 in st^liyloooccat pneumonia, 
158 See also C^Ibetun 
Broadbent's iigu in adherent 
pencanlium,22( 

Broca's area, 340 
Branuciipfathkleici test, 81 
Broacbl, 180 

dilatation of, bead like, 141 
cylindrical, 141 
fuiifono, 141 
globular, 141 
gloTO-Onger, 141 
monilifonn, 141 
rat tall, 141 
saccular, 141 
tubular, 141 
diverticula of, 143 
tumours of, 143 
Bronchial casts, 12G 
causes of asthma, 143 
crises, 41 1 

lymph nodes, tuberculoab of, 32 
Bronchiectasis, 140 
/orme AemoplotTwe s^cAe, 141 

m fibrocystic di*ea*e of pancreas 70 

Bronchioles in chronic branchitU, 139 
Broacbioims. 183 
fibrosa obliterans, 133 
Bronchitis, acute, primatyand secondary, 
18(1 

capillary, 133. 159 
chronic, 183 
fibrinous, acute, 13S 
chronic. 140 
sapnunitj> e, acute, 133 
chronic, 140 

Bronebogram In bronchial carcinoma, 
143, ISI 


Bronchogram In bronchiectasis, 142 
in diromc bronchitis, 189 
Bronchopneumonia, 153. 160 
tuberculous, ISO 
Bronchorthcca serosa, 180 
Bronchoscopy, in bronchial carcinoma, 
151 

in bronchial obstruction. 148 
in endobronclual tuberculosis, ICO 
In etiology of pneomothoraT, 208 
in lung abscess. 105 
ta masilve eoUapse of lung, 186 
in syphilis of lung, 182 
value of, 129 

Bronchus, carcinoma of, aspiration 
pnciunonia m, IC3 
primary, 140 
injUTT of, 152 
obstruction of, 147 
Pancoast tumour of, ISO 
tumours of, mabgnant, 143 
simple, 143 

Brovm-Siquard sjuidrome, 423 
Bnicellin intradermnl test in undulant 
fever, 600 
Brucellosis, 5SD 

Brudrlnsld's Identicai contralateral 
nSex, 31] 

sign in acute aseptic meningitis, St5 
in merdngocoml meningitis, Sll 
in tuberculous meoingiUs, SOS 
BnnI de rtnr neuj, 213 
DruifdepolfiU, JC6 
Bruit de Hoeer, 272 
Bruit, sputa!, 423 
Bobo,i»r«Ud, 15 
BubonJe plague, 743 
Buerger’i disease, 283 
Buhl’s disease, 03 
dllferentJal diagnosis from 
barmorrhaglc disease of new boro, 
660 

Bulbar paralysis, clirontc, 4lB 
progre&sh e, 418 
spastic, 419 
Bulimia, 27 
«♦ BuD-neck," 5C7 
Bnndle'branch block, 235 
Bums, electric, 782 
BmiUs, subacromial, 043 
subdeltoid, frt3 
ButaroUdia in gout, CS3 
in osteoarthntis, OtO 
in riteumatoid nrthnlis, 653 
contra iadicutioos, 063 
in subacromial bursitis, 04( 

Byulnosls, 180 


Caisson disease, 777 
Calabar swelling, 775 
Calcarine region, lesions of, SS3 
CalcIfeTOl. 053. rC2, 709 
in idiopathic hypopantthyroidcsm, 710 
In pseudohypoparathjToidism, 710 
CaldScatioo of mitral valve, 202 
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Caldttiu disodium ^’ersenste in lead 
poisoning, 789 

in progresire lenticular degenera- 
tion, 862 

Calcnll in bile ducts, 116 
of gall bladder, 113 
of pancreas, 79 
renal, 501 

8aliT8C7, 16 
unnary, 501 

Caloric test of labynnUi, 403 
Camoqoin in blackwater ferer, 735 
m malaria, 733 

Campbells dassificalitni of congculal 
heart disease, 270, 271 
Cancrum ons, 4 
Candidiasis of lungs, 183 
"Cannon-ball *' tumours of lungs, 177 
Capillary pulsation in aortic 
incompetence, 265 
resistance test of Hess, 551 
Capsule, internal, of beam. 205 
Capnt Ueduss In asates, 123 
in portal cirrhosis, 87 
Car sickness, 778 

Caramlphen hydrochlor In paralj'sis 
agitans, 880 

Caxbarione in ameebiasis, 733 
Carblmanile in hyperthyiroidisn), 699 
Carboloria, 687 

Carbon monoxide poisoning, 705 
Caxboxy-bamoglobtB, 70S 
Carbotamlde m diabetes, 677 
Cardnoldosls. 62 
Carcinoma of bile ducts, 116 
of brain, 830 

of bnocbtis, 134 147, 140 
of duodentmi, 47 
of gall bladder, 112 
of intestines, 60 
of kidney, 504 
of larynx, 181 
ofliTcr, 90, 104 
of lungs, 177 
of mediastinum, 212 
of oesophagus, 17, 20 
of pancreas, 78 
of pentoneoni, 123 
of pleura, 211, 225 
of 4*2(1 

of stomach, 33, 40 
of suprareinls 711 
of thyroid, 704 
Cardla, achalasia of, 19 
Cardiac crises, 414 
infarction, 2o0 
moii^ty oU 250 
irregulanties, 225 237 
neurosis, 226 

pulmonaiy hamosiderosis, 179 
tamponade, 220 
Cardiacos n^ros, 239, 2S2 
Cardiospasm, 19 
Cardio-vascnlar system, 210 
Carditis, rheumatic, acute, 257 
CardophyDn in asthma, 146 
in car^c oedema, 245 


Cardoph>lin in cor pulmonale, 240 
in thrombo-angiitis obhteians, 290 
Carotene, 65S 
Carotid sinus reflex, 240 
Cbrpo-pedal spasm in infantile tetany. 
709 

in laryngismus stridulus, 133 
Cascade stomach, 32 
Catflan m ascites, 91 
Cason] intradermal test for hydatid 
disease, 80, 190, 764 

Castle, extrinsic factor of, in etiology of 
anemia, 519 

mtnnsic lactor of, in etiology ol 
anzmia, 519, 521, 522 
Cat bite fever, 624 
Cat-scratch d^ase, 024 
Catalepsy, 370 

cerebeilar, in cerebellar syndrome, STS 
Cataract in tetany, 708, 709 
Cathartics, abuse of, 53 
Catheteruation, cardiac, in eougesthe 
heart failure, 240 
in Fallot's tetr^ogy, 273 
in patent ductus arteriosus, 272 
in primary pulropnary hypertension, 
210 

in pulmonary stenosis, 271 
of right atnum, 243 
u pencarditis with clTusiOB, 221 
Cation-exebange reaiiia, is lipoid 
oepbsosis, 434 

Cauda equina, compression of, 423 
tomoois of, 423 
Caualgla. 449, 457 
Cavernous sinus thrombosis, 829 
Celbenin in bronchopneumonia, 694 
in septic meningitis, 814 
in staphylococcal pneumonia, 153 
Central path of nervous system, 299 
Cerebellar abscess, 370 
atrophy, cortical, 875. 378 
hxmorrhage, 823, 876 
peduncles, 873 
ayudiome, 870 
thrombosis, 373 
lumonrs, 878 

CerebelJo-cerebral tract, S74 
rubrospinal tract, 374 
vestihiiiac tpict>S74 
CerebeHnin. anatomy end physiology of, 
373 

lesions of, 
tumours of, 875 
Cerebral abscess, 334 

attacks, hypertensive, 234 323, 493 
cortex, motor path from, to muscles, 
295 

cysUcercosis, 830, 351 
diplegia, 347 
embolus, 328 
moitabty of, 320 
luemonhage. 318 
rheumatism, 643 
syphilis, 410 
t^mb^phlebitis, 823 
thrombosis, 324 



INDEX 


810 


Cerebral thrombosis, mortality of, 320 
tumours, 830 

Cerebro>maail^ degeneration, 047 
Cerebroside lipoidosis, 5 12 
Cerebrospinal fever, 810 
fluid circulation of, 337 
In abscess of brain, 833 
in acquired syplulia, 599 
in acute asepUo meningitis, 815 
in acute disseminated encepbaio 
myelitis, 8-15 

in acute poliomyelitis, 430 
In acute serous meningitis, 815 
in agranulocytosis, 531 
in chronic subdural hxmatoma, 320 
in compression myelitis, 437 
in coo^mtal &ypMLs, 507 
In dissemioated sclerosis, 43G 
in encephalitis lethargica, Sl3 
in general patalysis of insane, 417 
in Eiematomyelia, 423 
in heat stroke, 780 
in IntraccKbra! hemorrhage, 323 
in Intracranial hemorrhage, 821 
Jo Landry’s paralysis, 48i 
In lead poisoning 788 
m meningism, aid 
in meniogococcal meningitis, 811, 
812 

io myelitis, 425 

in pmk disease, 358 

in pneumococcal meningitis, 814 

in pnmary multiple sclerosis, 430 

in radiculitis, 448 

in septic meningitis, 818 

In tabes, 414 

In trypanosomiasis, 758 

in tuberculous menlnglUs, 803, 309 

noTinai, &OS 

Cervlcai plexus and Its branches, 4SZ 
nb, 453 

spondylosis, 457 
Cei^co-ocdpital neuralgia, 440 
Cestodes, 737, 700 
Chalicosls, 180 

Chancre, hard or Ilaaterlan, 59S 
ttarcot'Leyden crystals in nniteWc 
dysentery, 737 
In asthma, 145 

Charcot*MatlC'Tooth type of muscular 
atrophy, 414 

CbaicoVt arthropathy in tabes, 414 
cirrhosis, 03 

tntcrmlltent hepatic feicr, 114 
t^d in disseminated sclerosis, 4S0 
Cheese poisoning, 800 
CheUectomy In osteoarthritis, 040 
Cheiragra, CSl 
Chemosls, 820 

Chest, barrel shaped, in emphysema, 174 
Cheyne-StoVes breathing, 

in arteriolar nephrosclerosis, 482 
in chrome ursmla,401 
in bent stroke, 780 
in intracranial tumours, 331 
in left heart failure, 842 
Chlart’s disease, 8-i 


ChJckeS'pox, 572 
Oiill on the liver, 82 
Chlorambua] m lymphatic leuksemia, 530 
Chloramphenicol in acute pychtis, 400 
ui empj’cma, 205 
Itt peritonitis, acute, 117 
in scrub typhus, 752 
in typhoid fever, 585, 637 
in typhus fever, 601, 693 
toxift effects of, 631 
Chloioma, 53 i 

CblOTomycetln See Chloramphenicol 
Cbloropropaz^de in diabetes, C77 
Cbloroquine m amccbiasis, 739 
in blackwater fever, 733, 730 
in Cascioliasis, "CT 
in malaria, 733 
Chlorosis, 521 

Chlorothiazide in diabetes insipidus, 723 
in c^ntial hypertension, 287 
in heart failure 241 
in kidney of pregnancy, 481 
in obesity, CSO 

ChlOTpromazIne in deliniim tremens, 791 
in hiecDUgb, 214 
jaundice due to, 90 
Chlorteftacydine. Aureom>cm 
” Chokes* the, In caisson disease, 777 
Cholsemla in portal cirrhosis, 00 
Cholangiography in post^tdiolccystectomy 
syndrome, 115 
Cholaogills, catarrhal. 110 
suppurative, 115 

Chole^tectomy in typhoid earners 687 
aolec^titis, acute, 108 
catarrhal, acute, 109 
chrome, 110 

lipoid, 110 
mural, loo 
fvbacute, IW 

Cbolcciatcgram in carcinoma of gall 
bladder, 113 

is chronic cho]ec>‘sUtis, 53 110 
In constitutional hyperblUrublnamia, 

or 

is gall Slones, lit 
in visceroptosis, 72 
Cholecystography, value of, 81 
CboUUthlasis, 113 
Cholera, 789 

inunuimation, 740 
OMtras, 740 
Cholesterosls, 110 
Cbolecystentrrostomy in chronic 
pancreatitis, 70 

Cbordotomy In herpes zoster, -l-tS 
Chorea. 353 
apoplectJc, 350 
con^nltal 330 
gravis, 355 
lluntington's, 350 
inollls, 855 
paral}iic, 855 
progressive, chronic, S3Q 
rheumatic, 853 
senile, 850 
Sydenliam's, 853 
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Cb^o-meiilngltU, acute lymphocytic, 

Cbovstek’t tignin adult cmliae duease, 60 
m magnesium deficiency, 709 
la tetany, 709 
CbiUtmas di-wase, 555 
Cbromosoines and mongolism, 727 
and sex determination, 727 
changes m leukzemia, 533, 727 
Chvloperltoneom, 123 
Cbylothorax, 207 
in aneurysm, 277 
Cbyinria m fllanasia, 774 
ClrcoIattoQ, penphecal failure of, &to 
rate, arm to tongue, estimation of, 
242 

Circcdatory failure complicating 
diphthe^, SCO 

Circulos arteriosus (of l^Illls), 318 
Circumfiex humeral nerve, 454 
Cirrhosis, cardiac, 263 
hepatic, 87 i 

dandlcatlon, intermittent, 281, 282 
Claustrophobia, 372 
Caves hystericus, 370 
Caw hand, In lead poisoning, 7B8 > 

In leprosy, 749 

la lesions of brachial plexus, 453 
In lesions of the ulnar nerve, 450 
\a syringomyelia. 433 
Cergynian’s sore throat, 12 
Climacteric, 725 
CUnlsUz. use 670 
Coagolatlon tune of blood, 514 
Coal tar disinfectants, poisoning by, 
803 

Coarctation of aorta, 216, 270, 273 
Coc^e bugs, 302 
Cocaine poisoning, scute, 803 
chrome, 802 
Cocddlomycosls, 017 
Coccydynla, 443 
Cochln>Chlna dianbcea, 772 
Coeliac disease, 64 
in adults, 66 

Corar cn sabot appearance in Fallot’e 
tetralogy, 273 
Cohn plasma fraction, 555 
Coin sound, 209 
Colchicine in gout, €83, 6S4 
Cold agglutinins m etiology of haMno 
globinuna, 470 
CoUc, appendicular, 52 
bQiary, 52, 114 

and mtestmal, diagnosis ftom angios 
pectons, 219 
without gall-stone. 114 
Intestinal, 52, 783, 793 
muco-membranous, 53 
pancreatic, 80 
renal, 52, 502 
Colitis, 54 

catarrhal, acute, 54 
chrome, 55 

muco-membranous, 53 
mucous, 53 
nlcerative, 55 


Collagen degeneration in purpura, 549 
diseases, 645, 355 
Collett's syndrome, 10 
Colloid goitre, C02 
in thyroid gland, C93 
osmotic pressure, calculation of, 488 
Colloidal gold test, 303, 309. See Lange 
test. 

Colon, dilatation of, congenital 
idiopathic, 62 
irntable. 53 
polyposis of, 56, €0 
redundant, 67 
spasm of, 53 

Colonic washout, 50, 54, 63. 68, 493 
method of admimstration, 50 
Colotomy and excision of segment In 
Hitsehsprung's disease, 63, 64 
Coma, diabetic, dilTereotiation from 
intracramal hsmorrhage, 823 
due to bypoglycsmia, treatment of, 
6T9 

due to ketosis In diabetes, 670 
treatment of, 678 
hepatic. 103 
hypetglycanmc, 670 
hyiwglycmmic differentiation from In* 
tracraiual tuemorrhage, 823 
bypotberime, 703 
in alcoholic ^isonlag, 793 
in choUogiolitie errhosts, 63 
in crush syii<^^<ne, 437 
I in latent DRemia, 49S 
, in obetruriive orrlieeis, 94 

! in typhoid fever, 585 

ID uramia. 403 

Complement fixation test In Coxsackie 
vims infection, 626 
in psittacosis, 617 
ID schistosomiasis, TC5, 760 
in small pax, 577 
in toxoplasmosu, 618 
in ttilanerma, 023 
Compound E, 711 
Compound ft 771 
Compressed air Illness, 777 
Compression collapse of lung, 184 
extrapleuia] in tubemulosis, 171 
syndrome, 480 
Cancato's disease, I2I 
Concussion and post-concussional state, 
819 

Condylomata In syphilis, 599 
Congenital defects due to rubella in 
mother, 503 

Conjunctivitis and stomatitis with 
erythema exudativum multiforme 
buUosuzn, 4 

non-specific urethritis and 
polyarthritis, 643 
Conn’s syndrome, 712 
Constipation, 67 
dyschexia, 67, 68 
“ g r ee dy " colon, 07 
Intestinal, 67 

Constitutional hxmogema, 550 
hyperhOmihinzmia, 97 
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Consomption, 163 
galoping, 165 

Coovulsloni, jfl bydrocephalus, 333 
Convulsive uremia, 492 
Cooley's anemia, 529 
Coombs* test, direct and Indirect, fiis 
in acquired acholuric jaundice, 5^3 
in congenital ncholuno familial 
jaundice, 526 

Copper metabolism, abnormal, S62 
Coprolalia, SC7 
Cor pulmonale, 177, 233 
acute, 169, 239 

causing tricuspid inoompetcnce, 267 
chrome, 189, 230 

Coramlne in acute tiacheobroncMtis, 188 
m arsemc poisoning, 780 
in atropine, beOadonna and hyoscine 
poisoning, 803 
in cocaine poisoning, 802 
in cor pulmonale, 210 
m cyanide poisonang, 791 
in electric shock and hums, 783 
in Qbnnous pericarditis, 219 
In gastritis, 25 

hi phenol and coal tar disinfectants 
poisoning 801 
In pneumoma, 158 

Corlan pellets m aphthous etomatitU, 3 
Corona^ atberosderosu, fat m diet in 
relation to, 2S0 
occlusion, 230 
thrombosis, 250 

differential diagnosis from angina 
pectons, 248, 251 

Corpus Luysti, iesion of, causing chorea, 
854 

Corrigan’s button bole stenosb, 26i 
puUe, 264 

Cortical extract of suprarenal glands, 710 
Corticosteroids contra Indicate m acute 
pancreatitb, 75 

m acquired acliolunc Jaundice, 529 
in acute leulocnus of ctuldreD, 6%) 
m coUagexi diseases 045 
in generalised scleroderma, 055 
In glomeruloaephntis, 480 
in gtmt, 631 

la ifenochV ptapurs, 553 
in leakxRiis, 534 
in osteoporosis, 030 
m regional ileitis, SI 
in rheumatoid arthritis, 052 
in Still's disease 042 
in ulwrative cobtis, 57 
in 4Veb«r-Clmstian disease, 091 
Ce^cotropln. See ACTH. 

Cortisone, 711 

and electrolytic disturbances, 810 

in Addbon’s disease, 715 

in suprarenal cortical hyperplasia, 712 

in asthma, 146 

in Bcb;et s syndrome, 6 

In berylliosb, 131 

in chorea, 850 

in collagen diseases, 645 

In facial ner% e lesions, 609 


Cortisone — continued 

in Mikulicz’s syndrome, 16 
in polyatterilh nodosa, 650 
in purpura hzmorrliagico, 551 
in rheumatoid arthritis, 633 
contra indications, 053 
in Simmonds’ dbease, 722 
substances, 711 

Cortiophln^Zn m Stokes Adams attacks, 
235 See also ACTII 
Cmryu, alJeigfc, 120 
nervous, 127 

CCiton-WPol areas in retina in nephro* 
sclerosis, 481 
Cough, “ tonne,” 276 
gander, 270 
syncope, 139 

Councilman bodies In j’cllow fe\cr, 740 

Courvobiet’s law, 118 

Cowpox, 579 

Coxsackie virus, 620 

Crab j'sws, 7S0 

Ctafoords operation in coarctation of 
aorta, 273 

Qramp, professional, 8GS 
Cranial nerves, 3S0 
Craniofacial stenosis, 033 
Aaniotabes in rickets, 001 
Crepitations •• indux,” 154 
” redox ” m lobar pneumonia, 164 
Cretinism, 700 
endemic, 700 
Cnde canard, 13 
Crbn, oculogyric, 8k4 
Ubetic.e?, 83,117, 414 
Crocodile tears, 808 
Crohn’s disease, 50 
Croup, 1S2 56S 
inflammatory type, 1 S 2 
mecbarucnl type, 182, 183 
membranous, 507 
rBcx type, 182 
Crura! neuralgia, 440 
Crash syndrome, 480, 490 
Crystolds in ankylostomiosU, 773 
in oscanosb, 70S 

Cullen’s sign m acute pancreatitis, 74 
Cnaeate nucleus, 209 
••Cap end tpUl ” eMonaliv, 33 
Oitimg’s ulcer, etiology or, 51 
Cushing’s disease, 718 
hypertension in, 233 
syndrome, potassium depletion in, 
610 

Cutaneous nerve, lateral, 400 
Cyanide poisoning, 791 
Cyanocobalamin m regional Ileitis, 51 
Cy^aoeobalamln. See also Vltomui B,,. 
CyanosU, enterogenous, 547 
^%Ueal albuminuria 467 
CjTOOgran in pbenjUretonuria, €00 
Cyst and Cysts, 
bronchogenic, 19-4 
colloid of brain, 833 
hydatid, 703 

hydatid of brain, 830, 704 
hydatid of heart, 237, 704 
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Cyst and Cysts — eontxnutd 
hydabd of kjdaey, 506, 764 
hydatid of hvet, 86, 763 
hydatid of lungs, 100, 763 
hydatid of pencardium, 225 
mesothehal mediastinal, 152, 213 
of mediastinum, 213 
of mesentery, 125 
of myocardium, 237 
of pancreas, varieties of, 78 
of pericardium, 225 
of peritoneum, 122 
of stomach, 44 
of thyroid, 705 
renal, 505 

Rtention, of kidney, 500 
sohtary, of kidney, 506 
spring water, 152, 213 
Cytamea in pemicioua anzmia, 521 
Cystadenoma of liver, 85 
Cystic disease of kidneys, congenital, 505 
Cystlcercosls, cerebral, 330, 3S1 
Cystlccrcos cellulosz. 761 
Cystitis, 406 
tuberculous, 500 
Cystoscopy m hxmaturia, 470 


Da Costa’s syndrome, 226 
Dalrymple’s sign m eTophthaloue goitre, 
600 

Damobsao’s line, 201 
Dangerous Drugs Acts, 1020-1923, 801, 
803 

Danbh racose prophylaxis of tubereu* 
losis, 170 

Daprone in leprosy, 749 
Daptazole la barbiturate poisoomg, 70S 
Daraprlm in malaria, 733 
Daienthln m essenti^ hypertension, 286 
Davidson's classification of ansmia, 518 
D.D.T. in prophylaxis of kala-azar, 758 
of malana, 733 
of poliomyelitis, 432 
of sand fly fever, 757 
of trypaaosomiasis, 753 
in typhus fever prevention and 
treatment, 593 
Deafness, 400 
conductive, 400 

perceptive, 400 I 

sudden, 402 
Deer fly fever, 623 
Deficiency diseases, 658 
Degeneration, cerebro-macular, 347 
cyst of thyroid, 705 
KactioQ of, 803 
11-debydrocortlcosterone, 711 
Delter’s nucleus, 400 
Dejerlne-Sotta's disease, 445 
Delhi boil, 758 
Delltlam tremens, 704 
Dementia, chrome, differentiation from 
general paralysb of insane, 417 
paralytica, 416 
syphilitic, 411 
Dengue, 754 


Deoxycortone acetate, 71 1 
Dercum’s disease, 721 
Dermal Leishmaiuasls, 758 
Dermato-myositls. C55 
Dermoid cyrt, of brain, 330 
of liver, 85 

of mediastinum, 213, 225 
of mesentery, 125 
of pancreas, 76 
of peritoneum, 122 
11-desoxycorticosterone, 711 
Desoxycorticosterone substances, 711 
Devic’s disease, 437 
DexaCortisyl in asthma, 146 
Dexamethasone m rheumatoid arthritis, 
653 

Dexamphetamine sulphate m obesity, 
C86 

Dextraven in hpoid nephrosis, 484 
Dextrose m unemia, 401 
tolerance curves, 670 
in craliac disease, 05 
in fibrocystic disease of pancreas, 
77 

in tumours of pancreas, 77 
Diabenese m diabetes, 677 
Dlabite bronzd, 068 
gras, 660 
maigre, 669 
Diabttts insipidus, 722 
aellitus, 668 
after treatment, 078 
diarrbceoin, CO 

following acute pancreatitis, 74 
gras, 6C9 

high carbohydrate diet in, 673 
maigre, CCD 

treatment of, basal diet in, 678 
correct body weight in, C73 
insulin, 673, 677 
oral hypoglycmmic agents, 077 
stabilising, 672 

starvation followed by graduated 
diets, 673 
post-operative, 79 
pregnancy in, C78 
sugar tolerance curv e in. 669 
treotment of. In cases of operation, C77 
Dialysis, pentoneal, in acute uremia, 
490 

Dumoz, in epilepsy, 453 
m hpoid nephn^, 434 
Diaphragm, 213 
eventration of, 215 
hernia of, 214 
paralysis of, 214 
paroxysmal Butter of, 215 
spasm, dome, 214 
tome, 214 

Dlarrhcea, 25, 26, 55, 60 
acid base composition of blood plasma 
in, SIO 

Cochin-China, 772 
“hill,” 742 

Diathermy in adenoma of bronchus, 149 
in neuritis, 451 
in 8datica,434 
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DUthcsb, allergic. In asthma, 143 
duodeoal, 44 
gastne ulcer, St 
hamoirhagic, 548 
Dick test ib scarlet fever, 663, 665 
Die Hebrabche Krahkbelt, SS3 
DfenissCrol in carcinoma of prostate, 407’ 
m osteoporosis, C30 
Diet and Diets, 

calcium rich, in lead poisoning, 780 
Dpstem’s, in lipoid nephrosis, 484 
excessive fat, in lelatioo to coronar^r 
atherosclerosis, 260 
^nten free, in cccliac disease, 6S 
high carbohydrate. In diabetes 
mellitm 673 

low protem to hepatic coma, 104 
high protein m chronic nephrosis, 484 
low sodium to ascites, 01 
in abortus fe\ er, 500 
in acute glomemlonephntu, 477 
in acute pyelitis, 493 
in amcebic draentery, 738 
in banllary dysentery, C20 
In ben ben, COO 
in curhosis, 00 
in consUpalion, os 
la ^abetes melhtus, 073 
in essential hypertension, 235 
in gastric and duodenal ulcer, 80 
In coat, 633 
to heart failure, 243 
to infcctise hepatitis 100 
to bpoid nephrosis, 484 
la obesity, 030 
to osteitis deformans, 035 
to oxaluiia, 408 
In pellagra, 007 
in pneumonia, 157, ISO 
in rickets, 66S 
in scarlet fever, 560 
in senrvy, 003 
in sprue, 743 
In tetany, 709 

in tuberculous laryngitis, 172 
in typhoid fever, 587 
in ulcerative colitis, 50 
in urinary calculus, 503 
to visceroptosis, 72 
Kempner nee, in essential 
hypertension 285 
low fat, in adult cccliac disease, C7 
to cardiac tofarction, 253 
in pancreatitis, 70 

low protem in acute glomerulo- 
nephntls, 477 

•in arteriolar nephrosclerosis, 482 
m chronic urwmia 491 
low residue, in Crohn’s disease, 51 
to ulcerative colitis, 50 
low salt, low caione, to heart failoie, 
2i3 

Meulcngracht’s, In hamatcmcsls, 40 
moderate protein, low salt to kidney 
of pregnancy, 481 
normal, 684 
purm poor, in gout, 034 


Diet and Diets — continued 
salt poor, in chronic (Edematous 
nephritis, 480 

salt poor, to pleural efTosIon, 202 
salt poor, in vertigo, 404 
4Vitts’, in hxmatemesis, 41 
Dietl s crisis, 502, 503 
Digitalis iopneuro onto, mdicationsfor,158 
overdose of, causing pulsus altcrnans, 
230 

symptoms of overdosage of, 231 
Digitalisation to atna! fibiillabon, 231 
in beait failure, 244 
Dlgoxln in atnal fibrillation, 231 
to tracheobronchitis, acute, 133 
Dihydrotachysterol in idiopathic hypo* 
parathyroidism, TIO 
In pscudo-hypopaiathytoldmn, 710 
In tetany, 710 
Dilantin in epilepsy, 352 
Dlmercaprol m purpura hjcmorrhapca, 
531 

Diineth>}'pbtlia)ate in prophylaxis of 
kola aaar, 753 
of malana, 733 
of phlebotomoiu fever, 757 
of scrub tvphus, 752 
Dtodevan to puhnon^ infanction, 330 
Dtoitropbrnol causing agranulocytosis, 
531 

Dlodoquln in amcebiasis carriers, 788 
Dipaico! in patalysfs agilans, 801 
Dipbeaanll methyl sulphate. See Dlpar* 
cot 

Dipbenbydramtoe hydrochlor See Bena* 
diyL 

Diphtheria, 667 

and whooping cough, siinultaaeoiia 
immunisation, 557, ^0 
complications of, treatment of, 571 
faucial 568 

ImraunlsatfOD, 557, 570 
laryngeal, 503, 571 
nasal, 508 571 
pharyngeal ulcers In, 18 
prophylactic A J T , 570 
DPT, 557 

DlpbyOobolhrimn latum. 7C2 

infesCatioa, aruemla of, 378, 763 
Diplegia, cerebral, 3-17 
Diplopia, SSO 

in acute pollomyehils, 430 
in botulism, 800 
in cerebral syphilis, 410 
in dermatomyosItU, 655 
to disseminate sclerosis, 43S 
Id sea sickness, 779 
Dipsomania, 872 

Dlsecron in premenstrual asthma, 147 
Disinfectants, phenol and coat tar, 
poi<oning by, 803 

Dispiin in rheumatoid ortlintls, 052 
Dtsumlnated sclerosis, 435 
DbtomlasU, pulmonary, 197 
DIsulftram treatment of alcoholism, 793 
Dittrich's plugs in bronchiectasb, 142 
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DloieQcs, mercuml, contra indicated » 
lipoid nephrosis, 484 
Diver’s palsy, 777 
DlvcrtlciOa, ‘bronchial, 148 
colomc, 48 
duodenal, 47 
gastnc, 40 
Intestinal, 43 
pharyngeal, 22 
pharj-ngo-asophageal, 22 
pulsion 22 
tracheal, 136 
traction, 22 
DlvertlcullUs, 49 
DivertlcuIosU, 40 
DOCJ^,7U 

and electrolytic disturbances, 510 
in Addison’s disease, 713 
Donltb'Laadstelner reaction, 471 
DPT (diphtheria, pertussis and tetanus) 
immnnisabon, age programme, 557 
Dracontlasis, 775 

Drainage, pc^utal, in hroochiectasia, 142 
Dtlcket respirator in botulism, 807 
in diaphragmatic paralysis, 572 
Droplet infection in acute pohomyetitu, 
429 

in diphtheria, 307 i 

io German measles, SOI 
lo infective hepatitis, 88 
in measles, 553 
tn mumps, 580 
Id plague. 743 

In polmonaiy tuberculosis, 163 
la scarlet fever, 503 
In whooDlag>«ougb, 532 
Drag addiction, 707 
Drumstlclc clubbing of fingers lo 
pulmonary tuberculosis. 166 
Drunk enncu, definition of. 701 
Ductless glands, 092 

Daffy blood group, Coombs' test for, 516 
Dumdom fever, 757 
Dumping syndrome, 46 
Duodenal dinUieeis, 44 
diverticula, 47 
ileus, chrome, 46 
obstraction, 46 
ulcer, 44 
Duodenitis, 47 

Duodenum, carcinoma of, 47 
stenosis of. congenital 23 
Dnrozlez munuur in aortic incompetence, 
265 

Dust, radio active, carcinogenic, 149 
Dwarf tapeworm, 764 
Dwaiffsm, 726 

Dyes, injected excretion of, as test of 
liverfunctioo,110 112,114 
of renal function, 472 
Dysarthria, 421 
Dyschezla, 67,68 

Dysdladokokineslsmcerebellar syndrome, 
377 

in chorea, 354 
Dysentery, amoebic, 736 
bacQIary, 619 " 


Dysentery, epidemic, 010 
Dysmefrla, 877 
Dyipepsiz, appendicular, 52 
ffatulent. 27 
gastnc, 26 

Dysphagia, 14, 10, 24 
in acute ssophagitia, 17 
in acute retropharyngeal abscess 13 
In aortic aneti^m, 2^ 
in carcinoma of cesophagus, 21 
In dermatomyositis, CSS 
in diverticula of cesopbagus, S3 
in fibrosis of lungs, 178 
in msopbageal spasm, 18 
in msopbageal ulceration, 23 
io pencarditia wjlb effusion, 220 
lo pharyngeal paralysis, 403 
in syphilis of cEsophogus, 22 
In syringobulbia, 439 
In tumour of mediastinum, 21S 
sideropenic, IS 

Dystrophia adipaso-genitalis, 720 
myotonica, 630 
Dystrophies, muscolar, 627 
Dystrophy, facto scapulo-huraerol, 629 
of Landouay Dejenne, 629 


E cycle of loalanaj parasite, 729, 780 
Sale’s disease, 600 
Eastern schistosomiasis, 767 
Eehlfiococeos granulosus, 763 
Ecboklaesls, 867 
Ecbolalla, 887 
Edampsla, 431 
E^mpUc unenua, 492 
Ectopic beats, 220 
Efferent tracts io cerebellum, 874 
Effort syndrome 226 
Effusions arfhiitlc, 601,647 
cfaylifom, 207 
chylous, 207, 774 
pericardial, 219 
peritoneal, 123 
pleural, 200 

Eggs, ducks’ and dried, poisoning by, 
805 

Ehrlich’s aldehyde test, 471 
Elsenbaite strumiUs, 703 
Eisenmengcr complex, 270 
Electric burns, 782 
shock, 782 

Bectiocardiogram, in acute fibrinous 
pericarditis, 218 
in angina pectoris, 248 
in fitnal fibrillation, 231 
in atnal Sutter, 232 
In atno- ventricular block, 234 
In ben bed, 665 
in bundlc'branch block. 235 
in cardiac infarction, 251 
in congestive heart failure, 242 
in cor pulmonale, 230 
in crush syndrome, 487 
in dissecUnc aortic aneurysm, 270 
in Graves’ disease, 090 
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EtectrocardiograiD — eonCimud 
in byperpotasssmla, 490 
in ontrsi stenosis, £02 
in myxffidcma, T02 
in n<Ma) tachycardia, S28 
in non penetrating heart injunea, 253 
in patent ductos nrtenosus, 27$ 
in Pick's dis^e, 223 
in potassium intoxication. 511 
in premature systoles, 230 
in pulmonary stenosis, 271 
in pulsus alteraans, 230 

in simple paraxyamal tachycardia. 
228 

m smo atnal block, 233 
in smus arrhythmia, 227 
in tncuspid stenosis, 208 
in tVoUr Parkinson \Milte syndrome. 
235 

normal, 217 

EIectro>exieephaIesraphy, 800 
in extra or epidural haunorthat^, 819 
Electro*encephalogram in cerebral 
dysrhythmia, 77 
(n cerebral tumours, 831 
in chorea, 833 
in epilepsy, 840, 330 
Electrocortln, 711 

Electrolyte balance In typhoid fever, 58$ 
Dormat, 507 

Electrolytic and rmter balance, resten* 
tlon of, in urtcmia, 401 
balance, doturbanoes of, 509, 003, 000 
Electromyograms in ocular headache, S60 
Electroayograpfay, 302, 305 
Electron microscopy in collagen diseases, 
045 

ElepbantUsli In Qloriasls, 774 
non fllana], 294 
Elephantold fever, 774 
Ellis's dossiUcation of Bright's disease, 
474 

Embolectomy, 191 
Embolus, BtndoUc Quid, 18S 
aitenai,231,232 
cardiac, 250 
cerebral, 254, 203, 820 
fat, 183,190 
iQt«tind,251 
mesentenc, 125 
paradoxical, 272, 220 
nolzsoosry, 188, 254, 203 
renal, 254, 203. 478 
retinal, 254. 250 
splenic, 256. 203, 544 
systemic, 231 

Emetine In fasaoliasis. 7C7 
Emphysema, 172 
atrophic, 170 
compensatory, 170 
focal, 160 

generalised chronic, 178 
interstitial, acute, ITS 
looihsed. 170 
mediastinal, 212 
postural, 176 


Emphysema — conlinued 
secondary, 170 
aenlle, 170 
unilateral, 178 
vesicular, acute, 173 
Eraprostbotonus, 60S 
Empyema, 203 
necessitatis, 204 

Eoaothem in infectious feren, 557 
Enavld, use of os contraceptive, 725 
Encephalitis, epidemic type A, 342 
letbargica, 312 
aeate da/dvr typo, SiS 
neuntic type, 343 
amyostatic akinetic type, 343 
apoplectiform type, 343 
cerebellar type, 343 
diabetes insipidus foUorriog, 723 
hyperkinetic type, 843 
Japanese type, 342 
meningitic type, 343 
monoaymptomatie type, 843 
peeudo-taoetlc or pseudo-paralytic 
type, 313 

psychotic type, 318 
SU Louis type. 342 
somnolent ophthalmoplegic type, 
842 

visceral tm, 343 
periaxialis diffusa, 3iC 
Encepbalograpby In cerebral tumours, 
331 

in hj-dncephalus, 330 
ia intracranial tumours, 331 
Enccpbalomyelitls associated seltb 
infectious fevers, 345 
disseminated acute, 844 
in vancella 574 
post vaccinal, acute, 845, 580 
spontaneous, 315 

Escephalomyelopathy, epidemic myalglc, 
431.432 

Eocepbalopalhy. hypertensive, 470, 492 
in lead poisoning, 787 
Endaitaitis obliterans, 280 
^demlc cretinism, TOO 
goitre, 902 
hiematuiia, 704 

BndccaxiUtls, haeferiaf, acute, types of, 
258 

eubacute, 255 

In aortic Incompetence, 263 

In patent interventricular septum, 

lentC 355 

malignant, 2S3 
mural, 25-4 
non bacterial, 250 
tilcerotive, 253 
vcmicous, 257 
Endocardium, 253 
Eodometrioma of pleura. 211 
Endothelioma of lung. 177 
of pCTitoneum, 123 
of pleura, 211,225 
Ealtric fever, 584 
Enteritis, regional, 50 
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EziterobUsu, 7C9 
Ecterogenoos cyanosis, 547 
Enteioptosls, 70 

Entero-Vloform m diarrhtna of food 
poisoning, 70 
EosinopUIia, 516 

in Addison’s disease, 714 
In ankylostomiasis, 773 
in asthma, 145 
in dennatomyositis, 655 
in diacontiasis, 776 
in Bodgkjin’s disease, 539 
in hydatid disease^TOl 
in hydatid of lung, 190 
in leuksmia, 537 
in Loeder’s syndrome, 517 
in pleunsy with effusion, 200 
in polyartentis nodosa, 656 
in rat bite fever, 624 
in schistosomiasis, 705, 766, 7C7 
in tiichiniasis, 771 
tropical, 516, 774 
with splenomegaly, 510 
Epanotin in epilepsy, 352 
Epbedrlne sulphate in alcohohc 
wisoning, 792 

Epidemic catarrhal Jaundice, 99 
dysentery, 619 
vertigo, 402 
EpDepsy, 843 
aitwetio form. 819 
idiopathic, 813 

Jacooman, m intracramal tun]>’un> 
832 

coyDclonie jerks In, 819 
psj^omotor, 850 
temporal lobe, 349, 350, 853 
EpDoU. 843 
Eplstazls, 83, 127 
ID dengue, 755 
In infiaenza, 603 
io kala azar, 757 
Id relapsmg fever, 750 
in splenic anarmls, 541 
in typhoid fever, 534 
renal, 470 

Epithelioma of larynx, ISl 
of pharynx, 14 
of tongue, 11 
of toi^, 8 

Epstem's diet in Lpoid nephrosis, 48^ 
Eptom m epilepsy, 352 
Erb-Duchenne type of paralysis, 453 
Erb’s dystrophy, 623 
sign ID tetany, 709 
syphilitic paralvsis, 411 
Ergosterol, 658, 710 
Ergotamine tartrate in migrame, 36^ 
contra indications, 364 
Erysipelas, 504 

Erythema exudati^-nm multifi?™* 
buUosum with conjunctivitis end 
stomatitis, 4 

marginatum and nodosum 
rheumatic fever, 647 
nodosum in chorea, 354 
in sarcoidosis, 609 


Erythema nodosum leptosum, 750 
Eridhrsmia, 545 
Erythrobiaslosis fstalis, 98, 550 
Rb factor id, 93 
Erythrocytes, abnormal, 51G 
fngdity of, 514 

in congemtal acholunc familial 
jaundice, 526 

mean corpuscular Hb eoncentration 
of, 513 

saturation index, 514 
sedimentation rate of See Sedimen 
tation of red cells 
ncUe shape, 528 
Erythrocytosis, 545 
in mountain sickness, 773 
Erythrcsdema, 857 
Erylhromelalgla, 291 
Eiythrom j cm for diphtheria earners, 570 
Espnndia, 759 

Essential hxmatuna, 470, 504 
hypertension, 237, 284 
thrombopema. 550 

Ethopropa^e hydrochlor ^eeLysivane 
Etisa] m leprosy , 750 
Eacorlooe, 711 

Eumydrin in coogeoital pylone stenosu, 
82 

Eventration of diaphragm, 215 
Esvart’s sign in pencarditis, 220 
Exantbem in infectious fevers, 557 
Exercises, breathing, after pleurisy, 109 
after pneumoma, 158 
in astnma, 147 
in empyema, 205 
in visceroptosis, 72 
passive vascular, in mtenmttent 
claudication, 232 
Exophthalmic goitre, 604 
ophthalmoplegia, 697,693 
Exophthalmos, malignant, C97 
ExtracercbeUar tumonrs. 378 
Extradmal tumours, 426 
Extrapleural compression in tuberculosis, 
171 

Extrapyramidal motor neurone lesions, 
295 

motor tracts of nervous system, 297 
Extrinsic factor in permcious ansmia, 
510 


Fabism, 470 

Farial bemiatropby, 395, 893 
partial, 439 
nerve, anatomy of, 895 
infranuclear lesions of, 397 
supranuclear lesions of, 890 
pataljats, bilateral 399 

Fades ^ppocratlca In aculeperitonlus, 
117 

Fado*scapnlo-hnmeral dystrophy, C29 
myopathy, 895 

FxcM vomiting iu Intestinal 
obstruction, 69 



INDEX 


82 : 


Fscm, bOe conteot of, deficiency of, 
Jn acute >el]ow stronbr of 
Hrcr, 102 ^ 

incarciDomaof tbeponcteas^ys 
In Charcot’s cirrhosis, 04 
In diarrhcca, 70 

fat content of, in chronic pancreaUtu 
75 

in cccbac disease, C5, 00 
in diarrhcea, 70 
in hepatic lesions, 80 
in pancreatic lesions, 73, 7Y, 7$ 

In sprue, 742 

occuff fifoocf fn ('see ijccuft bfoocf testh 
Faget’s sign In yellow fever, 740 
Fallot's tetralog:j, 270, 273 
X*ray finding In, 273 
Famine fever, 750 
or war oedema, 007 
Fanconi’s EjTidrome, C30, 089 
Farcy, 012 
buds, 012 
pipes, 012 
Farmer’s lung, 180 
FasdoKasis, 707 
Fat cmbolisra, 183, 100 
necrosis, 74 
lapewona, 761 
Fatty liver, 100 

Feediag, continuoos iatragastric drip. In 
anorexia nersosa, 29 
Jn peptic ulcer, 88 
Feet, buiouig, in portal cirrhosis, 93 
Felty's sysdrome, 042 
Femoral nerve, 4S0 
Feuox in hay fesw, 127 
Fergoa In simple actilothydrie asixraia, 
523 

Fenivenln in sitnple achlothjdnc 
anxmia, 523 

Ferric chloride test, GerhatdV’s, in 
diabetes melbtus. GTO 
Fertility s itanun, 059 
Fever, elephantoid, 77 \ 
intermittent hepatic of Chsrciot, in 
pall stones, 114 
Fevers, infectious, 537 

enccpbaloniyeliUs n^odated with, 
345 

pharyngeal ulcers In, 13 
Fibrinous cast of bronchi, 140 
Fibrocystic disease of pancreas, 70 
Fitao^lastosls, endocardial, 238 
in infancy, 2C0 
Fibropenia, 554 
Fibrosis, entlomyocanlial, 238 
iicpatJc, diETuse, 87 
of lung, 177 
dilTuse iuterstiUa], 178 
Fibrosltlc nodules in gluteal niuscle, 
treatment of, 40-1 
Fi^osltis, 025 
FIbrothorax, 202, 205 
Fllarla hancrofli, 773 
FUariaiU. 773 
Fingers, clubbed, 039 

in adult cceliac disease, CO 


Fingers, clubbed — continued 
in bronchial carcinoma, 150 
In bronchiectasis, 141 
In coDgenital heart disease, 271 
In Crohn’s disease. 51 
in emphysema, 174 
in empyema, 204 

in fibrocj'stic disease of pancreas, 77 
in fibrosis of lungs, 178 
in Hanot’s cirrhosis, 03 
in hyperthyroidism, 600 
in pulmonary tuberculosis, 166 
in subacute bacterial endocarditis, 
236 

uniJat era}, in saccular aneurysm, 276 
dead, 202 

Fireman’s cramp. In tetany, 707 
Pish poisoning, 80S 
Fistula, gastto-colic, 4S 
perirectal or rectal, in Croiin’s disease, 
51 

Flajani’s disease, 004 
Flapping tremor in hepatic coma, 103 
Flatulence, gostne, 27 
Flint’s murmur In aortio incompetence, 
26S 

Floating kidney, 503 
Fludrocortisone in Addison’s disease, 716 
Fluid and electrolyte balance, 607 
disturbance of, 507 
assessment of typ^ 511 
causes of, 610 
treatment of, 511 
types of, 500 

ph^ological considerations, 507 
balance, non^, SOT 
drainage of, from Joint, in gonorrhoo, 
001 

In rheumatic fever, 617 
from legs, 215 
in ascites 01. 128 
la hydrothorax, 203,215 
la pericaniial etfusion, 221 
in pleural etfusion, S02 
(n subacute nepbritts, 480 
tbnll m ascites, 121 
Ffokes, 761 

Focal emphysema, 180 
infection, 2 
oeplmtis, 47S, 478 

FoeUl rest, adenoma developing from, 003 
FoetOT hepaticus, 103 
FoUc acid. 050 

in achrestic anemia, 521 
in onxmia of sprue, 522, 713 
in Diitnlional macrocytic anxmia. 
622 

In pernicious anxmb, contra* 
indicated. 622 
in macrocytic onxmia, 522 
Fomites In infectious fevers, 557 
Food, analyses of, 071, 075 
idiosyncrasies, 809 

irritants and carcinoma of oesophagus, 
20 

poisoning, 70, 801 
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Foramen of Morgagni, hem!a throogh. 

Foreign bodies in stomach, 44 
Fo5ter>Kennedy syndrome, 832 
Fouadin in unnary sc^stosomutsis, 7&& 
Fractional test meal in duodenal ulcer, 
45 

in gastnc cartiDoma, 42 
in gastric ulcer, 85 
Fraenkel’s exercisea in tabes, 416 
“ white line ” in infantile scur-ey, 663 
FraglUtas ossium, 633 
Fragility of bones, familial, 706 
Fiambce&ia, 755 

Friedlinder’s pneumonia, 156, 153 
Friedreich's ataxia, 442 
case sheet for, 442 

FrShlich's type of pituitary infantilism, 
720, 726 

Frotn’i syndrome in meningococcal 
meningitis, 311 
Frost bite, 781 
Frozen shoulder, 644 
Funnel-shaped stenosis, SCI 
Furadantle in acute pyelitis, 496 
in cystitis, 497 


Galsbdck, polycythsmia hypertonica of, 
SS8, 546 
Galt, ataxic, 305 
cerebellar, SOS 
feetmating, 305 
high steppiog, 805 
hysterical, 305, 370 
in spinooerebellar ataxia, 444 
reeling or drunken, m cerebellar- 
syndrome, SOS, 877, 444 
scissors, 805, 347 
spastic, 805 

Galactose tolerance test, 60, 100 
Gall-bladder. 103 
carcinoma of, primary, 112 
secondary, IIS 
eropyema chrome. 111 
Infected, in cholelithiasis, 113 
inflammation of, 103 
parasitic infection of, 111 
“strawberry," JlO 
tatswo, of. 111 
tumours of, malignant, 112 
simple, 112 
Call-stones, 113 

associated with chrome cholecystitis, 
no 

calcium carbonate, 118 
lammated cholesterol, 118 
mixed, 113 
mulberry, 113 
pure calcium bilirubin, 113 
pure cholesterol, 113 
varieties of, 113 

Gallop rhythm In heart failure, 241, 242 
In hypertensive heart disease, 238 
Gamma globulm in prophylaxw of 
German measles, 563 
herpes zoster, 443 


Gamma globulin in prophylaxis of 
measles, 560 
poliomyelitis, 432 
in whooping cough, 583 
Candy-Gamma nodules, 541 
Cangllo-neuroblastoma of mediastinum. 
212 

CangUonblockingagentscontra Indicated 
in pregnancy kidney, 481 

in essential hyp^cnsion, 235, 280 
genicular, 397 
inferior (petrosal), 40-4 
inferior (trunk), 400 
sapenor (jugular) 4<y4 
stellate, procame hydrochloride block 
in facial paralysis, 399 
tngenunal, 891 

Can^onectomy, stellate and upper 
dorsal, in angina pectons, 250 
Gangosa, 756 
Cangrene, diabetic, 672 
local, in Raynaud s disease, 292 
of extremities in scarlet fever, 566 
of Angers and toes In pink disease, 357 
of lungs, 195 

Gas, inMIation of. in etiology of 
hyperxmia of lungs, 186 
irritant, in etiology of acute gastritis, 
24 

poisoning, 24 
Gastrectasis, 23 

Gastrectomy, partial, in duodenal ulcer, 
40 

in gastnculcer, 39 
in Jejunal and gastro-iejunal ulcers, 
48 

Gastric ernes, hAmatemrsis in, 83 
byperchlorbydria in, 27 
lu tabes, 414 
dyspepsias, 26 
flatulence, 27 

lavage, contra indicated in barbiturate 
poisoning, 707 
potvposis, 44 

auction in acute pancreatitis, 75 
ulcer, 34 

occult blood in feces In 35 
perforated treatment of, medical, 39 
surgical treatment of, indications 
for, 39 

Gasbltls, acute, 24 
atrophic, 26 
chronic, 25 
hi’pertrophic, 26 
phlegmonous, 24 
superficial 20 
Castro-coUc fistula. 48 
Castro-enterltis, acute, 24 
Castro-enterostomy in duodenol ulcer, 40 
In Jejunal and gasfro-Jejunol ulcers, 43 
Castro-intestinal enses in exophthalmic 
goitre, 697 

Gastro-Jejunal ulcers, 47 
Castroirhagia, 66 

Gastroscopy in caranoma of stomach, 42 
in chronic gastntis, 26 
in diagnosis of gastnc ulcer, 86 
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Gastrostaxis, hzmatemesU to, 83 
Gaucher cells, S42 
Gaucber’i disease, 518, 5iS 

dmgnosb from Von Gierke's 
disease, 107 
Cee-Heitcr disease, 64 
Gee's disease, C-1, 60 
Cee>Thayseo disease, 66 
GelusU m lipoid nephrosis, 4&4 
Gifiieraf parafystroifteaoe, 4t5 
Generalised scleroderma, 

Genicular zoster. 447 
Genlto-urlnary tuberculosis, 490 
Gerhardt’s feme chloride test in diabetes 
mellilus, 670 
German measles, 561 

during pregnancy, e(r«t on infant, 
269 
Cestyl, 717 

Chon’s primary focus In lung, 104 
Gigantism, 718 
Gingivitis, general, 1 
marginal, 1 
ulcerative, 1 

Girdle sensation In carcinoma of pancreas, 

la subacute combined degeneration 
of spinal cord, 440 
in tabes, 414 
Glanders, 612 
Glaodt, salivary, 14 
Claodulat fever, 010 
GKsard's disease, 70 
Globulin, antihsmophillc, 555 
Globus bnterlais, 14, 18, gt, 8C9 
CIonenfoo^phtUlG acute,, 475 
chronic, 470 

In etiology of rephrot/o syodrome, 
483 

in systemic lupus erythematosus, 054 
Clomeroloscletosls, fntereaplitary, 
chronic, 485 
CJossltls, acute, P 
chronic, 10 

Glossopharyngeal nerve, anatomy of, 
401 

motor lesions of, 405 
sensory lesions of, 405 
Glossopharyngeal oeuraigts, 405 
zoster, 417 

Glucagon in insulin cliock^ oso 
Glucogen, produced in pancreas, 0C9 
Glucocorticoids, 711 
Glycogen disease, 106 
Cbcosurla, 460, 608 
pituitary, 718 
renal, 670 

Goitre, colloid. 692, 603 
endemic and sporadic, C92 
exophthalmic, 691 
lymphadenold, 761 
nodular, 602, 003 
parenchymatous, dlCuse, 002, 003 
retrosternal, 603 
simple, 002 

Goitrogenic substances, Cljs 
GoU, fasciculus gmcllis, 2^0 


Gonadotropic hormones, clinical 
applications of, 717 
Gonan, 71T 
Conandyl, 717 
Gonorrhma, COO 
Goundou, 750 
Gout, 081 

Gouty tophi in ears, 683 
Gowers and Spiller’s distal type of 
juvemfe muscufar dystropfiv 
629 

distal type of myopathy, 
diiferentlatlon from peroneal 
muscular atrophy, 445 
mucture, S65 
Cradle nucleus, SOO 
Gradenlgo’s syndrome, 890 
Graham Stew munnur ia pulmonary 
regurgitation, 260 

Graneber's granular breathing In chronic 
pulmonary tuberculosis, lOS 
Grand ma1,840 
Granalocytopenla, SSO 
Cranulomata of thyroid, 705 
of tongue, 11 

** Craip*tcfiex,*' 825, 882, 726 
in cerebral thrombosis, 825 
In intracntmal tumours, 832 
in mongolism, 726 
Graves' duease, 004 
secondary, COO 
Crawitz tumour, 591 
•• Greedy eoJoD,” 07 
Green sickness, 521 
Grocco’s triangle, 201 
Ground itch In ankylostomiasis, 77S 
Growth vitamin, 658 
Goanelhldlne in essential hypertension, 
286 

Cucrvaln's thyroiditis, 703 
CutUalu-Band syndrome, 451 
Cslnca worm disease, 775 
GoU, essential hzmaturia of, 470 
Gumma, 500 
of brain, 830,410 
of heart, 233 
of larynx, 180 
oflungs, 182 
of (Tsopbagus, 18, 22 
of pharynx, 13 
of ttomseb, 83, 44 
of suprarenals, 714 
of tongue, 11 
oftonstls,8 


Habit spasms, SC7 
Hsemeogloma of intestine. 60 
llKmatemesls. 83 

blindness following, S3 
causes of, 83 
in acute leuksmln, 533 
fo alcoholfc poisoning, 703 
In carcinoma of stomach, 83 
la chronic gastritis, 20 
fa duodenal ulcer, 45 
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Ustmitemesls—tonllnued 
io gastric ulcer, 83 
tteataent of, 80 
in henua of dinphragm, SIS 
In mercury poisoning, 785 
in mesentcnc thrombosis and embolus, 
125 

in cesopbagenl ulceration, 23 
in portal thrombosis, 85 
cirrhosis, 8S 
in splemc ansmia, S-11 
In yellow fever, 740 
se^ ere, treatment of, medical, 39 
treatment of, medical, 89 
Haematoma, subdural, acute, 320 
chronic, 320 
H2ematoa)>eIJa, 422 
Hseraatorrhads, 422 
Hzematorla, 4G9 
endemic, 701 
essentia], 470, 501 
in artenosclerosls, 2S1 
Hasmocbromatosls, CSS 
dietary, CSS 
transfusion, CSS 

Hsmodlalysls by artiOcia] kidney, indi 
cations in crush sj-ndrome, 487 
Heemofusdn In hsmochramatosls, CS3 
H»mo2efda, constitutional, 550 
Httmogloblnttrla, 470 
excKise, 470, 471 
In Lederer's aoxmta, 525 
in primary atypical pneumonia, 101 
moianal, 732, 731 
Hsoegtobiooric nephrosis, 4S0 
H«fflobydropertear4Ium, 223 
Maetnobydrotboraz, 207 
Hremolyslf, acute, 525 
chronic, S20 

Hremolytlc disease of the new bom, 08 
Hzmopericardium. 223 
Hsmop^toneum, 123 
Hsmopbllla, 553 
diagnosis of, test for, 551 
Hzmopneumolhorax, spontaneous. 210 
llzmopoIeUc principle, m simple ac!tlot> 
bydne anieinia, 523 
system, 513 

Hzmoptysls in Idiopathic pulmonary 
siderosis, 102 

Hsmoptysis, simulation of, by betel nut 
chewing, 102 
spunous, 102 
true, 101 

Hzmorrbage, capsular, 322 
cerebellar 323, 370 
cortical, 322 
epidural, 810 
extradural. 310 
gastnc, 33 

intestinal, 55, 533, 5-11, 553, 580, COl 
intracerebral, 821 

opemthe mortality, 321 
Intracranial. 818 
medullary, 323 
meningeal, 322. 422 
mesenteric, 125 


Hsmoirhage — continued 
mtd brain, 323 
pontine, 323 
pulmonarv, 101 
splinter, 250 
subarachnoid, 320 
thalamic, 823 
ventricular, 323 
Hxraorrhagle diathesis, 5tS 
disease of newborn, 535 
thrombocythsmia, 555 
Hamoseropericardlum, 223 
Hsmoserotborax, 200 
Hsmosiderin in unne in 
hsmocbrorantosis, CS9 
Prussian blue reaction. In liver, in 
peralaous anxmla, 170, 620 
Hsmoilderosls, pulmonary, 202 
with mitral stenosu, ICO 
Hsmothorax, 200 
Haiitoils, 2 

Hamartoma of lung, 177 
Ilanunan-IUch syndrome, 178 
Ham’s acid serum test, 470 
Hand in acromegaly, 710 
Hand-ScbflUer-ChrUUan disease, 5(7. 722 
Hanot’s cinbosis, 02 
Hansen’s bacillus, 7(7 
Hard chancre, 508 
Hargreaies, L.E. cells of, 05( 
Hashimolo’s disease, 701, 70( 

Hay fever, 120 
Ileadaebe, 805 
cerviml, SCO 

due to brain tumour, 805 
due to changes in intercrania] 
pressure, 8C5 

due to eye conditions, 800 
due to icier, SCO 
due to general diseases, 830 
doe to nigh blood pressure, 300 
due to bbtamlne, SOI, 335 
doe to nasal, paranasal and mastoid 
disease, 8GG 
sick. 803 
lensbn, 800 
traction, 805 
varieties of, 805 

Hcaf multiple puncture test. lOS, 170 
iieariog, testa for, with audiometer, 
401 

Heart, abnormalities of, congeoltal, 209 
apex of, systolic murmur at, 250 
block, artorlsatloD, 230 
atno-icntncuUr, 23( 
bundle branch, ^5 
in diphtheria, 509 
stno-atiial, 233 

“ ttruT en tabet ” appearance of, 273 
crunching sounds, in acute ioterstitia 
emphysema, 173 
diseases of, congenital, 209. 720 

Camplicll’s classiflcotlon of, 2*1 
olignnle, 270 
pleonxmic, 270 
bjwrtensive, 237 
in arteriosclerosis, 2SI 
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Heait, diseases of, ischsemic, 24G 
puteonaij , 233 
disorderly action of, 22C 
effort syndrome, 220 
electrocardiogram of, norniBl, 217 
failing, 240 

failure, acute, 211, 213 
left, 211,243 
left and right, 241 
right, 211, 242, 213 
congestive, 240 
ascites in, 124 
hydatid of, 704 

fnjliries of non penetratfng, ‘2S3 
in mitral stenosis, X*ray oppearoncet 
of, 202 

frre^lanties of, 223 230 
lesions of, congerutal, 200 

abnormalities of position, 200 
combined, 270 

defects of conducting tissue, 270 
main vessels, 270 
septal and fcctal passage, 3co 
valvular, 270 

rsunnur, s}'?tolle, at apex, 230 
nonoal, X ray appearances of, 210 
soldier’s, 220 

valvular disease of, chronic, 238 
HeartbwQ, 20. 28 
Heat cramp, 780 
exhaustion, 780 
byperpyreida, 770 
stroke, 770 

Heberdeo's nodes In osteoarthritis, O30 
Ileerfordt’s syndrome, diagnosis from 
Mikulicz's, 10 
uveoparotid fei*er, 009 
HcIae>Medln disease, 429 
Heifer's operstfon in cardiospasm, 20 
Hcmlanopls, hi temporal, in acromegaly, 
710 

Hemiatrophy, facial, 393, 890 
Hemlpancreatectotny in adenomatosis of 
pancreatic cells, 77 

Hemiplegia, residual, chronic. In cerebral 
thrombosis, 325 
Henoch's purpura, 38, 532 
Hepamine in pernicious anxmia of 
pri^pxuine,v^ 522 
Hepar lobatum, 108 
Heparin in pulmonary thrombosis, lOo 
Hepastab in adult ozliae disease, 07 
Hepatic coma. 103 
efficiency tests, 80 
toxxemia, 00 
HepaUtls, 81 
amabic, 73C, 737 
complications of, II5 
Infectne, 81,80, 00 

and catarrhal jaundice, 09 
epidemic 100 
toxipnthlc, 102 

trophopathic, 102 
Hepato-lenticular degeneration, SOI 
Hepatoma, lOt 

Hepatomegalia gljcogemca, 100 
Hepatoplosls, 82 


HermaphrodUism, pseudo, 727 
true, 728 


Hernia of diaphragm, 184,214 

diagnosis from angina pectoris, 
218 


hiatus, dironic ccsopliagiUs in, 17 
Hcrofnism, 600 
Herpes, aural, 897 
buccalis, 4 

facialis, in InQuenza, COl 
iabiahs, in malana, 732 

fa meningococcal meningitis, 811 
In pneumoma, 151 
oticns, 807 
xoster, 447 

and chicken pox, identical virus, 
C72 

differeatial diagnosis from pleurisy, 
109 

in arsenic poisomag, 700 
in Hodgkin's disease, 530 
Hespeildln in lixmorrhnge, 060 
in SchOnlcm's purpura, 552 
Hess, capillary resistance test of, 551 
Hetrazan in leucocytosis, 517 
in loaiasis, 775 
m onclioeercitsu, 775 
m Kueberia bancrofti, 775 
Hexamethonium bromide in essential 
hypertension, 280 
llexiEstroI, 725 
incaremomnofprostate. 407 
Hezylresorcinol m nnkylostomiosis, 773 
10 ascoriasts 708 
Hiccough, 18,213, 343 
High bloc^ pressure, 282 
V Hippel s disease, 873 
Hipp^atlc fodes La acute peritonitis, 
117 

Dngers In hypertrophic 
osteoarthropathy, 0S9 
succussion In pneumothorax, 200 
HirsebsproDg’s disease, 02 
Hfrsntlsm, T]2 
HU, bundle of, 225 

delay In conduction in, 235 
intemintion of, 233 
’’Hissing’’ breathing In chronic 
uncmia, 491 

Hlstamlae absorption In intestinal 
obstruction, SO 
In etiology of asthma, 143 
injection in nerniaons anirmla, results 

of, S21 

in simple achlorhydric anxinia, 
results of, 523 
reaction in leprosv, 740 
Hfstopfasma skin test, 018 
HIstoplasmosU, CIS 
Histr)I spamulc in liay fever, 127 
Hodgkin’s disease, 1011 212,518,538 
rehpsing type. 539 
aarcoma, 510 

Hoffman's sign in tetany. TOO 
Ilolger KleUen mclh^ of ortiUcial 
le^lmtion, 708 
Homogeatislc aad, 087 
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Hookworm disease, 772 
Hormones, lactogenic or luteotroplc, 
716 

nitrogen retention, 711 
of ovar7, 725 

of pituitary body, 710, 717 
of testes, 724 

Homer’s syndrome, 150, 203, 878, 433, 
439,641 

Hot air baths In treatment of acuta 
glomerulonephritis, 477 
Hour •glass eonstnction in gastric nicer, 8 4 
in obstructive dilatation of stomal^, 
29 

Hoossay experiment, CG9 
HuDger>paio In duodenal ulcer, 45 
Hnnterlan chancre, S98 
Huntington's chorea, S5Q 
KatcUnson’l teeth in eongenital syphilu, 
597 

Hutchison syndrome, 713 
Hydatid cyst, 763 
disease, 763 
of bram, S30, 764 
of heart, 237, 764 
of kidney, 500. 764 
oHlver, 86,768 
of lung, 196,763 
of pancreas, 70 
of thyroid, 70S 

Hyderglse in endarteritis obliterans, 
282 

Hydrallazlae la essential byperteosion, 
230 

Hydrcoox m heart CaOure, 244 
fjydrocephalle cry in tutwrculuus 
menlogllls. 807 
Hydrocepbalos, 8S7 
acqui:^, 838 
congenital. 837, S3S 
external, 337 
hypertensive, 837 
in meningoccMxal meningitis, 310 
internal, 837 

Hydrochloithlazfde in diabetes insipidus, 
723 

in essential hypertension, 287 ^ 

in heart failure, 244 i 

Hydrocortisone acetate in rheumatoid I 
Bstlmtis, 653 

hemlsuccinate sodium in aphthous 
stomatitis, 3 
in Addison’s disease, 715 
injdiagnosis between adrenal hyper- 
plasm and tumour, 712 
in hepatic coma, 101 
in osteoarthritis, &tO 
in riieumatoid a^mtis, 653 
in Ste^ens-Johnson syndrome, 4 
snuff in hav fever, 127 
Hydroflumethiazide in heart faOure, 241 
Hydronephrosis, 500 
intermittent, 500 
Hydroperfcardlnm, 222 
Hydropcriloneum, 123 
Hydrophobia, 014 
Hy^opneumothorax. 23, 20S 


Hydrops fcctalit, 08 
Hydrosalurle in heart f^ure, 244 
Hydrothoraz. 202, 245 
17*h)dro*y-ll-deh>dfocortlcosteione, 
711 

S-hydroxytryptamlne (5-117), source and 
action of, 62 
Ilyraenolepis nans, 764 
Hyotdne poisoning, SOS 
Hyperadrenia, 711 

Hyperadreco<orticalUm and obesity, 
685 

Hypertemla of liver, active, 62 
passive, 82 
of lung, active, 166 
passive, 180 

Hyperaldosleronisffl, primary, 712 
Hyperbihrnbinzemla, constitutional, 97 
. Hypcscalcxmla. TOO 

in osteitis deformans. 634 
Hyperchlorhydila, 27, 48 
Hypercortlco-adrenalism, 712 
Hyperglycxmla, in diabetes mellltus, 
CG9 

in ses-slckness, 770 

HyperlnsuUnlsm In pancreatic tumours, 
T7 

Hypermetita, 831, 877 
Hyperpaxatbyroldism, primary, 706 
Hyperplesia. 281,281 
Hypcipltaltulsm, 7)8 
Hyper^Ussxmla in urxmb, 489, 492 
Hypersplenism, 517, 525, 531, 532, 542 
primary, 550 
HyperimstD, 254 
Hypcrlrnslnogea, 284 
Hypertension, acute, 283 
benign, 284 
chronic, 283 
essential. 237, 234 
portal, 123 

pulmonary, primary, 240 
renal, 283 
severe, 254 

Hypertensive cerebral attacLa, 284, 323, 
493 

encephslopatby, 493 
vascular disease, complication of, 480 
HypcrtbyToidlim, 694 

thymWeetamy, 765 
masked, COO 

Hypertrophic osteoarthropathy, 639 
in Hanot’s cirtbCMls, 93 
steatosis, 107 

Hyperventilation tetany, 710 
Kypervltaminoils, 662 
llypoadrenla, 713 
llypoalbuminxmia, 4S3 
Itypocalcmmla in tetany, 707 
in ursmia. 400 
Hypochlorhydria, 20. 48 
Hyoglossal nerve, anatomy and lesions 
of, 409 

Ilypoglycsmla, 672 
coma doe to, treatment of, 679 
in angina pertotis,217 
io hepatic disease, 77 
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Hypoglycxmia — continued 
in pancreatic tumours, 77 
in sea-sickness, 770 
Hypoglycemic agents, 077 
unrespoDsivencss, 721 
HypogonadUm, 72k 
HypoparathjToJdlsm, 707 
Idiopathic, 710 
Hypopiesls, 2S7 
Hypopituitarism, 720 
Hypopotasssmia, G33 
m uraiima, 490, 402 
Hypoproteiuemla, m ascites, significance 
of, 123 

In chronic intercapillary 
gionicnilosclerosis, 48d 
in etiology of cedema, 438 
HypoprotbroBiblaasmfa, 555 
m erythroblastosis fcctalls, 00 
Hypotensive drugs in essential hyper 
tension, 283 

in suharaciinoid Iiemorrliage, S2l 
Hypothalamic lesions end obesUy, 585 
Hypothermia in subaraclmoid hsmor 
ibage. 321 
Hypothyroidism, 700 
and obesity, C85 
dUrrhma in, GO 
masked, la adults, 703 
primary or congeoital, 700 
secoodarr or acquired, 701 
Hypotonia In cerebellar syndrome 87C 
Rysterla, 808 
traumatic, 820 


Icterus, Ok 

gravis neonatorum with 
erythroblastosis, 06 
hsmolytic, S20 
acquired, 527 
Index, 80 
neonatorum, 07 
Idiopathic epilepsy, 848 
hypoparathyroidism, 710 
pulmonary hxmosidcrosis, 170 
stentorrhecA, GO 
Idiosyncrasies, food, 800 
Heltis. regional, 50, 52, 58, 122 
Ileostomy, terminal, in ulcerative colitis, 
57 

Heus, duodenal, chronic, 40 
paralytic, 58, GO, 720 
Immersion, foot, 781 
hand 781 

Immunisation of infants and childrcD, 
age programme, 557 
in pertussis and diphtiicm, i>oIio- 
injchtls in relation to, 429 
in scarlet fever, SC6 

Indsura or hour glass constrlclioo In 
gastric ulcer, ,75 

Incubation period in infectious feven,657 
Indicanurla, 400 
inebriation, physiological, 701 
Infant Hercules, 712 


Infantile acrodynia, 337 
paralysis, 420 
scurvy, CC2 
Infantilism, 728 
intestinal, 01 
pancreatic, C4, 728 
pituitary, 728 
renal, 504, 72C 
thj'Toid, 725 

Infants, ansmia of, splenic, 529 
newborn, tucmorrbagic disease of, 653 
nutritional anxmia of, 524 
posterior basic meningitis of, 310 
progressive spinal muscular ntrophy 
of, 445 

Infarction, cardiac, 250 
of Icidneys, 503 
of liver, 82 
of lungs, 188 

Infection, focal, from dental abscesses, 
2 

Infectious diseases of known and 
doubtful etiology. 590 
fevers, 557 
cnantbem in, 537 
exanthem In, 557 
fomJtes in, 657 
Incubation period in, 557 
Isolation period In, 557 
notifiable diseases, 557 
prodromal period In, 557 
quarantine period in, 537 
Induenaa, 602 
vaccination, COi 
Insane, general paralysis of, 410 
Insoania in pink disease. 353 
lusnlln, administration of, C72 G75 
In dubetrs, COD 
isophanc. C73 077 
lento, 072. 070 
llpodj-strophy, 072 
eemJIcnte, 070 

sensitUuty test in panbvqiopitultansm, 
721 

shock, treatment of, glucagon, 080 
ultrolente, C70 
zinc suspensions, G70 
Intercostal neuralgia, 448 
Iclermittent claudication, 23i 232 
Intaosseous nerve, posterior, 155 
IntetsUUal nephritis, acute, 478 
oeuritb,449 
penphenil neuritis, 382 
Intervertebra! dbc, prolapse of, 484 
Intestinal anthrax, 014 
argentailltt carcinoma, 02 
crbes,4I4 
dhertlcula, 48 
invaildism, chronic, 70 
obstmeUon, 53 
BChbtosomiosb, 700 
spasm, 64 
Intestines. 44 

carcinoid of, malignant, 02 
tuberculosis of, 100 
tumour of, malignant, CO 
simple, GO 
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l&tnctxtbnl barnorrhage, S21 
capsular, 222 
cortical, 822 

Intracranial aneurTsnu, varieties of, 910 
hemorrhage, 81 S 
tumours, 830 

X'tay examination in, 805 
Intracntaneous test In tnlarEima, 623 
Intraduial tumours, 420 
Intragastric drip, continuous, 20, OS 
feeding in rupture of CEsophsgeal or 
gastnc veins, 02 
in hepatic coma, 103, 191 
Intravenous dnp feeding In rupture of 
(esophageal or gastnc vein, 02 
therapy in electrolytic disturbnncea. 
512 

Intrinsic factor of Castle In pemldoua 
ansmla, SIO 

inslmplea^orhydrleaniemta.523 
Intouoseeptlon, acute, S7 
chronic, S3 
Iodine in goitre, 091 
radioactive, to exonhthalmie coitre. 
609 

Iodised oil in dl^nosts of broochlectaais, 
142 

table salt in goitre, 60 1 
Iron, in rheumatoid arthritis, 052 

in eunple adilorb) drtc anemia, 523 
Irritable colon, 53 
Iscbaemle heart disease, 240 
Istaelin in essential hypertension, 230 
Isolation penod la Infectious fevers, 55T 
Isoolazld and para aminosoLcylic aad 
combined, In pulmonary tuberculosis, 
171 

and streptomycin combined, in 
tuberculous meningitis, 309 
In acute tuberculous peritonitis, 118 
in (Tronic tuberculous pentonitls, 122 
In empyema, 200 
in pulmonary tuberculosis, ITl 
in spinal caries, 429 
in tuberculosis o r tonsils , 8 
reactions to, 171 

Itoprenal in angio-neorotic oedema. 29 1 
Itch," the. In caisson disease, 777 
1.Z.S , 070 
(amorphous}, 670 
(crystollme), 670 


Jadisonlan epilepsy, dlOermtlatloD from 
idiopathic epilepsy, 351 
diCerentlaUoD from nenlngo* 
vascular syphQls, 412 
in intTacranial tumonis. 832 
fits in encephalitis periaxialis diffusa, 
840 

in idiopathic epilepsy, 851 
Jaques’ catheter, use of In pneuroo- 
thorax. 210 

Jarisch-lienbdmer focal reaction. 413 
reaction In sypbilts, COO 
Jansdice, 94 
acholuric, aciiulred, 527 


Jaundice, acholuric— continued 
congenital familial 520 
black, in pancreatic tumours, 73 
eatarrhai. 99 

classUlcatloo of, McKee’s, 95 
lUcb's, 95 
combined form, 95 
dissociated, blood in, 80 
bemolytle, OT 

hepatocellular hepatic, 95, 96 
homologous serum, lOl 
in chronic pancreatitis, 75 
to newborn, 07 
latent, blood in, 80 
leptospiral, 621 
non hzmolytic, familial, 97 
obstructive, 05 
extrahepatie, 05 
intmhe^tie. 05 
Kgu^tatJoD (obstructive}, 05 
fcteotjoo. 05 
splroctoetal, 621 
surgical, 98 

van den Dergb test in, DO. 97, 100 
Jaw'grindiDg, nocturnal. 303 
Jsw*)tik In amyotropUc lateral tdetosb, 
421 

in progtesslve bulbar paralysis, 419 
Jaw-winliag, 899 
Jeiunal uleen, 47 
Jelly nyitagm us, 430 
Joffroy'i sign ia exopbthalmie goitre, 000 
Jolati. 630 

Joanesca'* operation for angina pectoris, 
250 

JflngUng. osteitis tuberculosa multiplex 
cystica of, (509 

JaveaOe muscular dystrophy, 623 


Kahler’s disease, 637 
Kala>axu,75T 

Kaator’sitringslgn in Crohn’s disease, 51 
Kartagener’s svTwlrome. 141 
Katoolum In bpoid nephrosis, 494 
Kaysei'FIeliher ring in progressive len- 
ticular degeneration, SC2 
Kempner rice diet, 8S5 
Kenny treatment of poiiomyelliis, 433 
Keralitis, totersUtial, 59S 
Keratodenna, 130 
Kcmletenu, 99 

Kernig's sign in acute aseptic meningitis, 
815 

In serous meningitis, 815 
In menlagococcal meningitis, 310 
In poliomyelitis, 480 
in tuberculous meningitis, 307 
Ketotls, coma due to. treatment of. 
678 

diabetic, Duid and eleetrofj'te bobtnec 
in, 510 

Ketosteroids, 17-. in urine In Addison s 
disease, 714 
in hyperadrenla. 712 
in hyperpilmtarlsm.719 
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Kldaey and Kldaeys, 
artifioa}, vst of in cnuli syndrome, 
487 

biopsy, percutantous, 473 
cake, 500 
cardiac, 603 
congestion of, 503 

cystic (legenenition of ne^e gfowtha of, 
500 

disease of, congenital, 605 
cysts of, 505 
degenemlion of, 500 
excreting power of, es test of reoal 
1iincVit)Ti,472 
floating, 503 
function, tests of, 472 
See also under Renal function 
fusion of, 600 
horsc-shoc, 600 
hydatid cyst of, 500, 764 
hypertension in relation to, 283 
infarction of, 603 
inflammation of, 473, 403 
ICimmelsticf Ul^on, 854, 072 
movable, 603 

new growths of, cystic degeneration 

of. 600 

of pregnancy, 481 
polycystic disease of, 505 
retention cysts of. 500 
solitary c>'St of, 500 
syphQis of, 564 
tuberculosb of, 499 
tumours of, 564 

KfmmelsUel tSllson kidney, 485, 672 
Kinetic devtatlon in lesions of vestibular 
nerve, 402, 463 

King'Arastxoog units In infective licpa* 
titis, 100 

In obstructive joundice, 8t 
in surgical jaundice, 96 
Kiss cancer of stomoch, 4t 
KlelnC'Levin syndrome, 351 
Kleptomania, 872 
KUppel'FcU syndrome, 453 
Klumpke type of paralysis, 453 
Knee-jerks In eerebellar-sytidrome, 378 
Koenlg-Ratrcn hag, use of, In ufeerotive 
colilLi, 67 

RoQonjchla in ccsophagcaT spasm. IB 
in simple nchlorhydnc anarmia, 623 
Kondolion’s operation In elephantiasis, 
775 

in Milroy's disease, 294 
Koplik's spots in measles, 558, 659 
KoTSakow’s psychosis, 820, 431, 703 
In diabetes, 072 

KrOnig’s area, percussion note In chronic 
pulmonary luberralosfa, J63 
Krukenberg tumour, 41 
Kuplferecll*, 94 

Kussmanl type of olr hunger lo diabetes 
670 

Kvelm test for sarcoidosis, COO 
Kwashiorkor, G6S 
K>mography, X ray, 217 
See also X-ray kymography 


Lablo-glosso-pharyngeal parBl>'8ia. 418 
Labyriothotoiny in syndrome, 

464 

Lartoflavin, 659 
Lactogenic hormone, 710 
Lafnnec’s atrophic cirrfaosb, 87 
Lag curve In glycosuria, CCS, 070 
in renal glycosuria, 070 
La Grippe, C02 

Lambllasb, diarrhoea in, 09, 70 
Laminectomy in prolapsed Intervertebral 
disc, 405 

Landotisy-Ddjaine’s d3rstn>phy, C20 
\jiat0rf\ paralysis, 466 

differentiation from myelitis. 425 
Lange test in acquired syphilu, 599 
in disseminated sclerosb, 430 
In general paralysis of insane, 417 
in syphilis of nervous system, 410 
in tnoea dorsalis, 415 
In tuberculous meningitis, 800 
Longue du ehat condition of brain in 
genera) paralysis of Insane. 416 
Laparotomy In diagnosis of gastric ulcer, 
80 

La Rage. 014 

Largactil in deluiam tremon, 764 
in hiccough, SJ4 
in unemia, 491 
Laryngeal crises, 414 
dipblbena, 508 

Laryngbmos stridulus, 133, 408 
Laryeglds, simple, acute, 183 
chronic, 120 
stridulcsa,lS2 
syphilitic, 180 
tuberrulnus, 120, 172 
Laryngo-spasm In iofantlle tetany, 703 
Larynx, 123 
inflammation of, 123 
muscles of, 133 
nerves of, 134 

ceOema of, Inflammatory, 7, 0, IS, 
131 

non Inflammatory, 131 
paralj-sla of, 183 
bilateral abductor, 185 
complete, 185 
in mitral stenosb, 263 
in prneardltb w]|^ effusion, 220 
in saccular aneurysm, 270 
organic. 134 
total, of one cord, 134 
nnllateral abductor. 134 
stridor of, infantile, 133 
syphilis of, 130 
acquired, ISO 
congenital, ISO 
tuberculosis of, 129, 172 
tumours of, m^ignant.lSl 
simple, ISO 

Lasf gueb sign In sciatica, 463 
Lateral cutaneous nerve, 460 
I^leropnbloo In parolysb agitans, 

859 

Latbyrism, 809 

^oience-Mooa-Illedl syndrome, 721 
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Lead pouoning, 780 
subacute, 787 
toxic episodes m, 787 
Lederet’s ansmm, 523 
Ledoc's glass tube, use of in tubercuious 
laryngitis, 172 

Lee and IMute’s coagulation tune 
method, 514 
Leishmaniasis, 757 
dermal, 758 

Lenticular degeneration, progteasive, 801 
Leontiasls ossea, C35 
Leopard growl m saccular aneurysm, 
270 

Leprosy, 747 
cutaneous, 743 
indeterminate, 749 
lepromatous, 743 
maculo-anaslhetie, 743 
neural, 743 
tuberculoid, 748 
Leptomeningitis, SOG 
Lethidrone in acute morphine potsonuig, 
790 

Lendoe crystals in unne In acute yellow- 
atrophy ofbver, 102 
Leuco^les, abnormal, 510 
normal, 514 
Leucoeytosls, 510 
in carcinoma of stomach. 43 
in cardiac infarction, 231 
m coDgeoital acholunc familial 
jaundice, S20 
In tymhoid fever, 533 
lymphatic, 510 j 

pol^orpbonuclear, 51C ' 

Leaci>*erythiobUtUcaas 0 ia,etiolocTof. 

518 , 

LeocopenU in primary atypical 
pneumonia lOl 
pathological. 517 
physiological, 517 
Lenkxmla, 532 
aleuloenile, 53*' 
cutis, 533 
eosinophilic, 337 
granulocytic, chronic, 536 
lymphatic, acute, 533 
chrome, 535 
monocytic, acute, 533 
myeloid, acute, 533 
chronic, 536 
subacute, 534 

Leukeran. See Chlorambucil 
Leukoplakia buccalis, 10 
of osophagus, 22 

Levophed special ampoule in cardete 
infarction, 233 
Ubman'Sadissyiidronie, 534 
Ligation of ductus in patent ductus 
arteriosus, 272 

Lightning pains in subacute combioed 
degeneration of spinal cord, 440 
In tabes, 413 

treatment of, 410 
Limb, crushed, treatment of, 497 
Lindau's disease, 373 


LinJtls piastica, 41, 4-1 
LIpaemia, 484 

Llpodystrophia progressica, 087 
lipodystrophy, inciiim, C72 
idealised, C$7 
Lipoid nephrosis, 483 
Lipoidoses, 542 
lipoidosis, ceiebroside, 542 
Uponutosis, localised, 086 
uniTersalb, 034 

Liquid parnfiln in direrticuhtis, 30 
lithosis, 160 

litten's sign of pleurisy, 201 
littie's disease, 347 
livadex in adult emtiae disease, 07 
Liver, 80 
abscess of, 83 
actinomycocis of, 108 
amyloid, 100 

atrophy of, acute yellow, 102 
**baje-BTea** of and subphrcnic 
abscess, 120 
caloBcntion of, 80 
carcinoma of, primary, 104 
secondary, 134 
chill 00,83 

cirrhosis of, alcoholic, 87 
biliary, 92 
obstrucUv e. 03 
Charcot’s, 03 
choLmgioIitic, 02 
congestive, 04 
Hanot’s. 02 

ininfcctnehrpntius 100 
Latonee's atrophic, 87 
parasitic, 04 
pigment^, 04 
••pipestem,’ 7CC 
portal, 67 
post necrotic, 02 
syphilitic, 04 
uoilobular, 02 
xanthomatous, 03 
cysts of, 85 

excretion of foreign substances, 
investigation of, 81 
elDaenry tests of, 80 
fatty degeneration 0 ^ 106 
gin-drinkers’, 87 
lixmopoietic functions. 

investigation of, 81 
bob'Dail, 87 

hydatid disease of, 86, 763 
hyperemia of, 82 
fofarctioD of, 82 
Inflammation of, 81 83 
leuiiemic. 107 

malfonnatlons and displacements of, 
82 

nwVabotic function, ioveslIgaUon of, 
60 

necrosis of, acute massive, 102 
** wot meg,” 82 
palms in portal cirriiosis, 88 
pigmentary function. Investigation of, 
80 
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Liver — conJinwfd 

pipe stem cirrhosis of, In intestinal 
sclustosominsis, TGO 
polycystic, 83 
puncture biopsy, 8l 
sarcoma of, primary, 103 
secondaiy, 103 
sugar iced, 83, 121 
syphilis of, 107 

treatment of subacute combmed 
degeneration, 442 
tuberculosis of, 107 
tumours of, malignant, 101 
simple, Ifli 
Loalasis, 77S 

Lobectomy in adenoma of bronchus, 140 
in bronchiectasis, 143 
in carcinoma of bronchus, 132 
in lung abscess, 103 
in lung cysts, 197 
Lobsteln’s disease, 638 
Lockjaw, COS 
Locomotor ataxia, 412 
Loculation syndrome In ccrebtospioal 
fluid in compression myelitis, 427 
Lccffler'i syndrome, 100, 317, 030 
Lorain type of pituitary infantilism, 720, 
720 

Low blood pressure, SS7 
Ludwig's angina, 6 

mdems of iarj-nx in, 131 
Lugol'i iodine solution in exophthalmic 
goitre. 609 
Lumbago, 023 
Lumbar ganglionectomy m 
erytnromelalgia, 201 
sympathectomy in lUynaud's tibease, 
203 

in tbrombo angutls obliterans, 200 
Lumbo-sacra] piexusand its branches, 439 
"Lumpy jaw'* In cattle, streptothrix 
causing. 007 
Lung and Lungs, 132 
abscess of, ItiS, 101 
aspiration, 104 
broDchogciuc, 101 
from infected cj’sts, 104 
liasmalogenous, 104 
mediastinal, 104 
necrodsif^, JOt 
tmnsdiaphragmatlc, 104 
actinomycosis of, 1 82 
active hypencrolo of, 153, 180 
aspergillosis of, 183 
blast injuries of, 280 
climcnl investigation of, 120 
collapse of 184 
absorption, 184 
acquired, 184 
compression, 18 4 
congenital, 181 
consolidation, 184 
mnsshe, 165 

post operative, 185 
relaxation. 18 4 

concussion of, hsimorrliagic, 18o 
congenital agenesis of, 152 


Lung and Lungs — continiud 
consolidation of, 133 
In Q fever, 594 

of, congenital, 107 
dermoid, IDD 
dust diseases of, 170 
«nplj}*sera3, 172 
fibrosis of, 177 
diffuse, 177 
diffuse interstitiaf, IT8 
(laimosiderosis, 170, 202 
lobar, 177 
tocalisni, 177 
penbreitcbia}, 277 
pleurogenous, 178 
fiuke disease, 1D7, 704 
gangrene of, 103 
grey hepatisntioR of, IBS 
Dyiiabd disease of, 100, 703 
hypenemia at, active, 180 
passive, 18G 
in scleroderma, ICO 
inforttion of. ISS 
infections of, aspiration, 102 
massive collapse of, 183 
moniliasis of. 183 
cederoa of. acute, 187 
chrome, 188 

primary malignant growth# of, 177 
red hepnlisation of, 133 
resection of. in bronciiicctast?, 143 
in pulmonary tuberculosis, 171 
resolution of, 254 
rheumatoid, 100 
sequestration of. 153 
syphilis of, acquired, 181 
congenital, 131 
tumours of, malignant, 177 
simple, 177 
vital capacity of, 120 
in emphysema, ITS 
volume, rcWdual, 173 
Lupus er^hemntosus, s>stcmic, 15, 10, 
033 

of nose, 128 

pharyngesi ulcers In. 23 
Lutenbacher complex, 270 273 
Luteotroptc hormone, 726 
Lymph nodes, mediastinal enlarged, 212 
pOTicfure fn phgiK, 7tt 
In trypanosomiasis, 753 
Lymphadenold goitre, 794 
Lymphadenoma, 533 
Lymphsmla, aleuksmic, 533 
Lymphatic leucocv'tosls, 510 
LyinphDcyticchorr'>memngil]4 acute, 315 
Lymphograonloma, 538 
Lymphorrhages in myasthenia gravis, 
031 

Lymphosarcoma of tonsil, 8 
secondary, of Iwngv, 177 
Lyslvane in paral>-sis ogitans, 801 
Lyssa, 614 


M.&B,70O 
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McBurney’s point, tenderoess over, lo 
appendicitis, 52 

Machinery murmur in patent ductus 
artenosus, 272 

McNee’f clossiflcation of Jaundice, 95 
MagnesiuiQ dcdaency, 700 
“ Main tuceulenU," 438 
Malaria, 720 

parasite of, E cycle and PE phase ot 
729. 7S0 

parasite of, life cycle of, 729 
types of, 729 

therapy of spinal syphilis, 412 
Malarial bainoglobinana,73i 
Malignant pustule, 013 
neutropenia, 530 
Malta fever, 589 
Mandelamlne hi pyehtls, 406 
Mandl’f point, 7, i2 
Mantouz test, l&l, 168, 803 
Maple syrup urine disease, 600 
Marble>bone disease, 638 
Maichlafava<MlcheU syndrome, 470 
Marfan’s syndr^e, 273 
Marie's hereditary cerebellar ataxia, 413 
Maizlne in sea sickness prophylaxis, 770 
Mass miniature radioCTaphy, value of, 
165, 170 

Mean corposeular Ilb , 513 
concentration, 513 
Measles. 558 
German, 501 
Meat poisoning, 804 

Meats, salted, crorrth of staphylococci 
in, 504, 908 

Meckel's diverticulum, 48 

in intesUnal obstruction. 59 
ulcer foiroation in, 31 
Meconium Ileus 77 
Median nerve, 456 
neuritis, 449 

MedJastlnai lymph nodes enlargement 
of, 212 

syndrome, 212 
Medlastlnltls, 2ll 
■yphibtic, 211 
MedlasHnum, 211 
carcinoma of, 212 
cysts of, 213 
emphysema of, 212 
tumours of, simple, 212 
malignant, 212 
Medullary lifimorrhage. 422 
MeduUo-blastoroa of childhood, S75, 878 
Megacolon, 62 

acquired,extentofcoloncliln(at[onln,03 
in adult cmliac disease 00 
Megimide m barbiturate poisoning, 798 
Meigs’ synclrome, 202 
Mel B in trypanosomiasis, 754 
Melatna, in amcsblasb 730 
in dui^enal ulcer, 45 
Id epistnxls, 123 
In gastric ulcer, 85 
in bsmatemesis. 83 
la bxmoptjvli, IDS 
in cesopbageal varices, 23 


Melaooglossia, 8 
Melloidotis, 012 
Membranous croup, 507 
Menapbtbone in hxmorrhagio disease of 
the newborn, 550 

Menapbthonum in luemorrliage, 6W) 
Mlnlirt’l symptom ramplex, 105 
syndrome, 403 
Meningeal bsmorrhage, 422 
Meninges and spinal medulla, tumours 
of, 428 

Meainglsm, 816, 581 
Meningitis, 800 
aseptic, acute, 315 
basilar, 307 
benign, acute, 815 
In mumps, SSI 
leptospiral, 800, S16 
lymphocytic, 815 
acute benign 315 
meningococcal, 810 
pneumococcal, 814 
postenor basic, of infants, 810 
pyogenic or suppurative, 813 
septic, 313 

serosa cimimscripta, 310 
serous, acute, 315 
tubennilous, 807 
Meningococcal mentngitUi 810 
sepUcamia. chrome, 81 1 
MeningO'eacepbalilis in mumps, 661 
MeningO'myeliUs, chronic, 111 
Meningovascular iinterstitlnl) 
syphilitic lesions, 4)0 
syphilis, 410 

Mental deOclency, congenital, 

I dSJIerentistlcin from bypotbyroldism, 

' 701 

distress and rellex spasm in tetanus, 
Ireatment’of, 607 

Mepacrlnc In diphyllobothrium latum 
infestation, 702, 703 
in lombba intestioalis, 70 
in malaria prophylaxis, 783 
In malaria, 783 

51eralgla parvsthetica, 419, 4CO 
hfcrcury ^boning, 785 
5fer$alyl in heart failure, 2-1-1 
in bl^nlbre’s disease 40-4 
in obesity, CSO 
In Pick’s disease, 225 
Merseburg triad of signs, 090 
Mesenterttls, 12-1 
McsCDtery, 12-1 
cysts of, 125 
luemorrbage of, 125 
Inflammation of, 121 
new prosrlhs of, 125 
structural abnormalities of, 121 
thrombosis and emlxilas of. 125 
tuberculons lymph nodes of, 125 
Mcsontoin in epilepsy, 358 
MesUnon in myasthenia grarb 632 
Metallic rale, basal. In Addison's 


disease, 714 
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Metabolic rate, basal la cretinism. 
701 

In dcrmatomjositls, 055 
in Grav es’ disease, 697, 09S 
in hyperthyroidism, COS 
in hypopituitarism, 721 
in hypothyroidism, 701 
in lipoid nephrosis, 183 
In masked hyperthyroidism, 609 
In myxoedema, 702 
in nephrotic syndrome, 483 
in obesity, 685 
in osteoarthritis, C-V) 

In Simmonds’ disease, 721 
Metabolism, disorders of, 058 
hietbzemogloblnzemla. 547 
NetbODlum salts in essential 
hypertension, 285 
Methyl alcohol poisoning, 704 
testosterone, 721 

for itching in surgical jaundice, 06 
m menstrual disorders, 72 1 
Meuleagracht't d/et In bxcnatemaaa, 40 
Miaoeepbaly, 726 
Mid'braia hemorrhage, 321 
tumours, S33 
Migraine, 863 
MUuUcz'a syndrome, 15 
causing xerostomia 14 
MUk, diseases carried by, ICO, 807 
pasteurised, ICO 

MUk spot in acute Qbrinous pencarditls, 
218 

MUkmaa's syndrome. C3T 
Miller>Abbott tube. Use of, in Intestmal 
obstruction, 00 
Milroy's disease, 20 4 
MUtberex, use of. In sputum collection, 
170 

MJnafcn in phenylketonuria, 690 
Mineralocoiticolds. 711 
Miner's ansmia, 772 
Minkowski’s disease, 520 
Mitral incompetence, 258 
opening snap, 259, 201 
stenosis, 260 

valve, calcification of, 202 
ring, dilatation of, 260, SOS 
Mlxogen in senile osteoporosis, 725 
Misbfus' sign In exoplttholimc goitre, 
GOO 

Mongolism, 726 
lei^temia In, 720 
Mononucleosis, Infectious, 610 
Monophobia, 872 

Moon’s teeth in congenital syphilis. 
507 

MorbtUI, 558 
Morbus caducens, 310 
catnileus, 270 
maculosus of tVerlbof, 550 
Morphine poisoning, acute, 709 
hforpblnism, 800 
Morphma, 055 
Morvaa's disease, 480 
Moss syndrome, WO 
Motor neurone, diseases of, 418 


Motor neurone, diseases of, amyotrophic 
lateral sclerosis, 421 
progressive bulbar paralysis, 418 
muscular atrophy, 420 
ophthalmoptegia, 418 
extrapyramfdal, lesions of, 298 
upper, lesions of, 298 
path from cerebral cortex to muscles. 
295 

tracts, eTtrapyinroidal, 297 
Moulage sign in sprue, 712 
Mountain sickness, 778 
Mouth and pharynx, 1 
Mouth-breathing and gingivitis, 1, 7 
Movable kidney, 503 
MQUer’s muscle, relation of, to 
erophlhalmie goitre, CD5 
Multiple neuritis, 4S0 
selerosu, 435 
Mumps, 73, 580 
Murine typhus, 501 

Murphy’s sign in chronic cholecystitis, 
110 

Muscles, 625 

motor path from cerebral cortex to, 
295 

reaction of degeneration fn, 305 
Muscular atrophy, peroneal, 4rH 
progressive, 420 

spinal progressive, of infants, 445 
Muscular dystrophies, C27 
dystrophy, Juvenile, 628 
pscudo-hypertropluc, 628 
rheumatism, 625 

Musculocutaneous ner>e, 4S7, 401 
Mushroom poisoning, 803 
Mnslard gas poisoning, apiostio ansmia 
in, 530 

Mnstiae hydrochloride See Nitrogen 
mustard. 

Myalgia, OgS, 620 

MyanesJo elixir in amyotrophic lateral 
sclerosis, 423 
Myasthenia grai-is, 631 

thymic tumours in, 724 
Myasthenic reaction, 632 
Myatonia congenita, 620 
Myelitis, 4zt 
acute, 424 
chronic, 423 
compreasloD, 424, 425 
diffuse, acute, 425 
lumbar, 42 1 
(rsnaverse, acute, 411 
cervical, low, 424 
thoracic, 424 
Myelography, 805 
in compression my elitis. 427 
in prolapsed Inlcncrtebml disc, 4C3 
in ^inai cord tumours, 437 
Myelomatosis, multiple, 037 
Myelopathy to cervlciU spondylosis, 458 
Myelosclerosis, 618 

Myleran to r^ronio myeloid Icukxmfa, 
537 

Myocardial degeneration, premature 
■ystolea in, 220 
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Myocardial degeneration, pulsus alter* 
nans in, 230 

Myocarditis, simple, acute, 23T 
suppurative, acute, 23T 
toxic, m diphtheria, 509 
Myocardium, 230 
atrophy of, 236 
cloudy swelling of, 237 
cysts of, 237 

degenerations of, amyloid, hyaline and 
calcareous, 237 
vascular, 237 
dilatation of, 237 
fatty degeneration of, 237 
fatty infiltration of, 237 
Gbrosis of, 237 
CTanulomata of, 237 
hypertrophy of, 237 
inflammations of, 237 
pathological affections of, 230 
rupture of, 237 
tumours of, 237 

Myoclonic jerks m epilepsy, 319 
Myoglobinuria, 470 
Myopathies, 627 

Myopathy, distal, Gowers and Spilter 
type, differentiation from peroneal 
muscular atrophy, 445 
thyrotoxic, chronic, 097 
Myoplegia, intenuttent, 032 
Myositis fibrosa, pnmary, 020 
ossifleana, progressive, 627 
streptococcal G2T 
Myotonia atrophica, 030 
congenita 030 
Myotonic reaction 630 
Mysollnc m epilepsy, S52 
Mysophobia, 372 
Myxoedema. 70t 

circumscriptum Uiyrotoxicum, 690 
Myzsdematous madness 703 


Mails, parrot's beak or puflin's bill, in 
pulmonary tuberculosis ICO 
spoon shaped in rhimmerA’uisOn 
syndrome, 18 

in simple achlorhydric anaemia, 523 

Malorphine hydrobromide in acute 
morphine poisoning 799 

Marcolepsy, Sj3 

Marcolepsy, differentiation from epilepsy, 
351 

Masai enses, 414 

Masse’s law, 553 

Mecrosis, acute masshe bver, 102 
acute tubular, 485 
pancreatic, 73 

Segrl bodies In brain in hydrophobia, 
G14 

Melson bed, use of, in postural drainage, 
113 

Melson 's inhaler, use of, in acutecatarrbal 
bronchitis, 138 

Mematodes, 707 

Seoarspbenamlne in cat scratch disease, 
G24 


Neo-Eplnine in Stokes Adams’ attacks, 
235 

Neo*MrtcaxQie in hypertliyroldism, 098 
Neomydn m hepatic coma, 101 
Neostam m tropical sore, 759 
Neostigmine in my aslhema grasis, C32 
Nephrectomy m tuberculosis of kidney. 

Nephritis, 473 
classification of, 474 
Ellis’s, 474 
focal. 476 

bxmorrhagic, acute, in meningo* 
coccal meningitis, 312 
interstitial, acute, 478 
ntphtoUc, 479 

potassium losing, diagnosis from 
family periodic paralysis, CCS 
salt losing, 408, 510 
subacute, 470 
non adematous tjrpe, 480 
odematous type, 470 
type 1, 47S 
type 2, 479 
Nephrolithiasis, 501 
Nephroptosis, 503 
Nephrosclerosis, ortenobr, tSI 
Nephrosis, 474, 483 
amyloid, 485 
lipoid, 4S3 
true, 48 V 

Nephrotic syndrome, 4S3 
Nerve and Nerves, 
auditory. 399 
circumllex humeral, 451 
common peroneal, 401 
crnninl, 880 
eighth 399 
elesenth, 408 
facial. 395 
femora], 45*) 

Cnii, 391 
fourtii, S94 
glossopharyngeal 401 
hypoglossal, 409 
lateral cutaneous, 460 
plantar, 461 
popliteal, 401 
lone thoracic. 451 
medial plantar, 461 
popliteal 401 
median, 45G 
musculocutaneous, 457 
ninth, 401 
obturator, 400 
oculo-motor, 38 1 
orBeil,45t 
olfactory, 330 
optic, 380 
peroneal, 461 
phrenic, 452 
pneumogastne, 406 
posterior Interosseous, 155 
radial, 455 

reaction of degeneration in, 305 
recurrent laryngeal, lesions of, 131 
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“terve and Nerves — contintted 
root symptoms in cervical spondylosis, 
458 

sciatic, 4G1 
seventli, 895 
sixth, 384 
spinal, 298, 416 
accessory, 403 
stato acoustic, 399 
superficial peroneal, 491 
superior laryngeal, lesions of, 134 
tenth, 406 
third, SS4 
tibial,461 
tngeminal, 391 
turnouts of, 452 
twelfth, 409 
ulnar, 455 
vagus, 400 
vestibular, 402 

Ffervous system, anatomy and physiology 
of, 295 

bmchlnl plexus and lU branches, 
452 

central path, 290 
cerebellorubral tract, 297 
cervical plexus and its branches, 452 
disease of, case sheet for, 801 
examination of, 301 
of motor neurones, 418 
extrapyramldnl motor neurone 
lesions, 293 

extrapyramidal motor tracts, 207 
lumbo sacral plexus nml its 
branches, 4S9 

motor path from cerebral cortex to 
muscles, 295 
rubrospinal tract, 293 
scnsor> path from pcriplicrj to 
brain, 208 

small celled neostrute sjstem, 298 
stnato rubnii tract, 298 
s^7>iiilis of, 410 
tectospinal tract, 297 
upper motor neurone lesions, 298 
vestibulospinal tract, 297 
Neural muscular atrophy, progrcssivc,44 1 
Neuralgia bruclunl 440 
ccrvico occipital, 440 
crural, 446 

glossopharyngeal, 405 
intercostal, 4r»C 
of spinal nerves, 440 
plantar, 440 
post herpetic, 448 
sciatic, 440 
trigeminal, 391 
Neurasthenia, S71 
NearitU, 448 
axinl, 332 
brachial. 4-19 
diffuse, 882 

hypertrophic, progrcssis e, 443 

interstitial, 102 

median, 449 

multiple, 450 

optic, 381 


Neoritb — eontinurd 
I peripheral, 450 
' ioterstitial, 382 
retro-bulbar, 882, 520 
ludlateral, 435 
Bcatic, 492 
ulnar, 4-iO 

Neuro*^cttIatOTy asthenia. 220 
Netoromyelitis optica, 437 
Netiro>myocardium, disorders of rate 
and rhythm, 225 

Neuro-retiaopathy, hypertensive, in 
arteriolar nephrosclerosis, 481 
in uncmla, 403 
Neuroses, cardiac, 220 
obsessive-impulsive, 307 
occupational, OOS 
pharyngeal, 14 
Neutrope^a, malignant, 330 
New*botn, htcmoirhaglc disease of, 
553 

Jaundice in, 97 
Niacin, 659 

Nicotinamide m pellagra, COT 
Nicotine test in diabetes insipidus 
720 

Nicotinic acid m cerebral embolus, 
827 

In chronic glossitis, 20 
in Intermittent climdicatiou, 282 
in pellagra, 067 
in sprue, 743 
in ulceratKe gingivitis, 2 
Nleota&B'Pick disease, 543 

diagnosis from \on Gierke’s 
disease. 197 

Night sweats in pulmonary tuberculosis 
167, 172 

Nikethamide See Coramme 
NUevar to increase weight 724 
Nillson’s treatment of biirtUumte 
jiolsoning, 798 
NUodln m strongyliasis 772 
Nilodln (nurocii D), in urinary 
sciiutososuasls, 796 
Nitrofurantoin in acute pyelitis 190 
Nitrogen mustard in carcinoma of 
bronciius, 152 

in clirome myeloid leukccrala, 537 
in erythremia, 517 
in Hodgkin's disease, 549 
toxic effects of, 5 (0 
retention hormones, 71 1 
Nodular goitre, 092 
Noma, 4 

Nonne-Apelt test In general paralysis of 
insane, 417 
in tabes, 415 

in tuberculous menlngltb, 808 
Noa>edeiaatous type of subacute 
nephritis, 180 
NoiHtropIcal sprue, 06 
Nonutrenaiine, 252, 711, 736 
in pneumonia, 158 

Nor-etbbteroae in menstrual disonierv, 
724 

Notifiable diseases, 557 
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^ocIeoprotdn metAbolisni, 082 
Nncletis, cuneate, S09 
Derter’a, 400 
gracilc, 299 
lenttform, 295 
pulposna. berni&Uon of, 404 
siipenor, 400 
Nystagmus, 403 
calonc test m, 403 
Oxation, in cerebellar syndrome, 377 
rotation test in, 403 


Obesity, 684 
Obturator nerre, 460 
Occult blood test, in ankylostomiasis, 773 
m caranoma of stomach, 42 
in duodena] ulcer, 45 
in gastric ulcer, 35 
m intestinal diverticula, 49 
in intestinal new growths. Cl 
Ochronosis, 637 
Oculogyric crises, 313 
Ocn]o*motor muscles, S3C 
nerves, anatomy of, 384 
Infranuclear lesions, 389 
lesions of, 388 
nuclear lesioos, 383 
supranuclear lesions, 383 
(Edema, aDgio<neurotie, 283 
Intestinal, 82 
anthrax, 614 
cerebral, 432 
famine or war, 607 

Sold, subcutaneous, in acute 
glofflemtonephnus, 476 
Inlipoid nephrons, 483 
in acute glomemlonephnUs, 483 
in nephrotic syndrome, 483 
of larynx, 7, 9,12,131 
oflungs, 187, 183 
renal, pathology of, 488 
OEdematous type of subacute oephnth. 
479 

(Esophageal hiatus bcmia, 214 
(Esopbaglsmus, 18 
hiatal, 19 

(Esophagitis, acute, 10 
chmnic, 17 
phlegmonous, 17 

Ssopugoscopy In camooma of 
cesophagus, 21 
in cardiospasm, 20 
in lEsophagitls, 17 
in simple tumours of oesophagus, 31 
in s^lults of msopha^, 22 
In ulceration of osophagus, 23 
in Vances of oesophagus, 23 
(Esophagus, 10 
atresia of. congenital, 18 
carcinoma of, 20 
dilatation of, 19, 23 
diverticula of, pulsion, 22 
traction, 22 
excision total, 21 
leukoplakia of. 22 
obstruction of, 17 


(Esophagus— cmtmucd 
polypi of, 21 
rupture of, 17, 23 
sarcoma of, 21 

spasm of, diagnosis from angina 
pectons, 243 

Plinmncr-Vinson syndrome, 18 
primary, 18 
reflex, 18 

slcnosls of, congenital, 18 
syphilis of, 22 
tnmours of, simple, 21 
ulcers of, malignant, 23 
peptic, 23 
simple, 23 
syphUitie, 23 
traumatic, 23 
hibemiloui, 23 
vances of. 23 
(Estradiol, 716, 725 
(Estrogens, 717 

in treatment of carcinoma of prostate. 
407 

Olfactory nerve, 380 
lesions of. 380 
Oilgnria, 466, 478, 486 
Omnopon ua heart faflare, 345 
Onchocerca toIvuIos, 775 
Onchocerciasis, 775 

Opaque enema la ehionlelntissasceptloQ, 
£8 

in gastn>CDlie fistula, 43 
in eobtb, 54 

in cysts of the pancreas, TO 
in diverticnlitls, 49 
in UincbspniDg’s disease, 63 
in intestinal new growtht. Cl 
in ulcerative colitu. 55 
In visceroptosis, 72 
meal io acute ceaophngitls, 17 
in appendiatu, S2 
lo carcinoma of ixwphagus, 21 
in cartdnoma of pancreas. 78 
in carcinoma of stomach, 42 
in cardiospasm, 19 
in cascade stomach, 32 
in congenital bypei^phle stenosb, 
31 

In Qobn'a disease, 51 
In dilTiise plastic or ptobferalire 
pentoniUs, 131 

In diverticula of ssopbagus, 23 
in diverticulitb.49 
in duodena] ulcer, 45 
in dyscbezla. 63 
in gastnc polyposis. 44 
In gastric ulcer, 35 
In hernia of diaphragm, 215 
io jejunal ulcer, 43 
la obstroctive dHatstloo of the 
stomach, SO 
in pancreatic cysts, 79 
In pancreatic tumour, 78 
in splenic ansmia. 541 
enlargeroent, 544 
in ulcerative eolitb, 55 
io vfaceroptosb, 72 
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Ophtbalmic zoster, 44T 
Ophtbalmoplegia, exophthatnuc, GO? 

progteasne, 418 
OpbthotOQOi, 605 
Opiam addiction, 800 
Oppenheim’s disease, 639 
Optic sgnasia, 634 

atrophy in amaurotic family idiocy, 

pnmary and second ity, 882, 8S3 
chiasma, lesions of, 333 
nerve, anatomy of, 8S0 
(estons of, 381 
neuritis, 881 

radiations, lesions of, 383 
tract, lesions of, 883 
Oral hypoglycaimio agents, 677 
Orchldectomy subcapsular, in carcinoma 
of prostate, 497 
Oriental sore, 753 
Ornithosis, 616 
Orthodlagiam of heart, 216 
Orthostatic albuminuria, 407 
Osier's disease, 5-15 
nodes m subacute infective 
endocarditis, 256 
Osteitis deformans, 63-1 
mooostatic, 034 
flbrosa disseminata, 035 
focal, 035 
senerollsed, 706 

tuberculosa multiplex cystica of 
Jilngling, 000 
OiteoartbrlUi, 639 

Osteo>ar(hTopathy, in carcinoma of 
bronchus, ISO 
hypertrophic, 639 
in Hanot's cirrhosis, 03 
Osteogenesis imperfecta, 638 
Osteomalacia, 636 
tetany in, 707 
Osteoporosis, senQc, 725 
spinal, 636 
varieties of, 635 
OsteopsatbyrosU, 633 
Osteosclerosis, diduse, 038 
Otic bcrpcs, 4-18 
Otitic hySracephaitit, S1& 

Otosderosls. 402 
Ovarian astlima, 144 
Ovaries, 725 

internal secretion of, 725 
Ozaluria, 463 

Oxidase reaction in acute lyniphatio 
anemia, 533 

In acute myeloid leuka;mla, 533 
Oxycepbaly, CSS 

in congenital acholuric familial 
jaundice, 527 

Oxygen administration in benzene 
poisoning, 795 

In emphysema, contra indicalec^ 
175 

therapy iSee Bootliby mask 
Oxytocin, 717 
Oxyuriasis, 769 


Pachymeningitis, 306 
cervicnlis hy pertropliica, 411 
Prediatrlc drops of Achromycin, 160 
Paget's disease of bone, 634 
Pain, intercostal, di ignosis from angina 
pectons, 249 

left loframammary, diagnosu from 
, angina pectons, 248 

“ rest,” m crythromcl’ilgia, 291 
la thromb^angutls obliterans, 283 
root, 42S 

Palindromic rheumatism, 65i 
Paluirlae In mnlarh, 733 
PAM in gonorrhcea, COl 
in syphilis, 600 
tn yaws, 750 

Pancoast tumour of bmnciitis 150 
Pancreas, 78 
calculi of, 79 
carcinoma of, 78 
cyst adenoma of, 70 
cysts of, hydatid, 7D 
proliferative, 79 
Ktention, 78 

dedcieucy of, congenital 76 
nbtocyslic disaose of, 05, 70 
flbrosfs of 70 
pseudocyst of, 79 
tumours of, 77 
Paaoeatlc colic, 80 
infantilism, 04,720 
necrosis, 73 
Panoreatitb, ncute, 73 
serum amylase in, 74 
catarrhal, chronic, 75 
chrome, 46, 75 
serum amylase in, 76 
gangrenous, 73 
bxmorrhagfe, 73 
Interstitial, chronic, 75 
suppurative, 73 
urinary diastatic index in, 78 
vmis, 73 

Panhypopituitarism, anterior, 721 
PannlcuUlls, relapsing, febnle non- 
suppurative nodular, 090 
Pantopaque injection into rutema mngna 
In lesions of spmni coni, 805 
Paototbealc ac/d, CSD 
Papataci fever, 756 
PapiUltls, 381 
PapUladema, 831 
in Introcmmaf tumours, 331 
Para-amlnosatlcyllc acid in pcnlonitb, 
tuberculous, 118, 122 
In pulmonary tuberculosU, 171 
in spinal caries, 428 
in tuberculosis of kidney, 490 
in tuberculosis of tonsils, 8 
Pancoosls. 402 
Pazadloue in epilepsy, 852 
Parsstbesia, pharyngeal. 14 
ParalBo, liquid, use of, 50 
Paragonomlasts, 107, 7CT 
Paralysis agitans, 358 
Aran Duchenoe, 783 
ascending, acute. 483 
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Paralysis — conUmicd 
biilbar, progressive, 418 
spastic, 419 

complicating diphtheria, 509 
diaphmgniatic, 214 
Erb’s syphilitic, 411 
facial, bilateral, 308 
general of insane, 410 
infantile, 429 

labio glosso-pharyngeal, 418 
Landry's, 433 
laryngeal, 133 
m saccular aneurysm, 270 
oculo motor, 418 
periodic, familial, 632 
pseudo bulbar, 410 
Parasite of malaria, life cycle of, 720 
Parasitic ovorins, 760 
Parathormone, 703 
in tetany, 709 

Parathyroid deficiency causing tetany, 
707 

glands, 703 

Parathyrotroplc bomione, 710 
Paratyphoid fevers, 588 
Paravarlola, 577 

Parenchymatous goitre, diffuse, 002 
syphilis 412,413,410 
Parklntoolan mask, 859 
symdrome, ditTerentlatlon from 
parah'sis agitans, 300 
Parkiosotutm, arteriosclerotic, 281 
In encephalitis lethargies, 343 
Patklnson’s disease. 358 
Parotid bubo, 15 
localised fatty infiltraticn of, 16 
Parotitis, acute septic, 15 

specific See Mumps, 580 
cbronic, 15 
epidemic, 580 

Parpanlt in paralysis agitans, 3G0 
Parrot’s beak nails In pulmonary 
tuberculosis, 100 
nodes in congenital syphilis, 597 
Parry’s disease, 094 
Parry»Romberg syndrome, 439 
Patent ductus artenosus, 272 
foramen ovale, 272 
ventricular septum, 272 
Paterson*Ke]ly sy ndromc, 18 
Pathophobia, S72 

Paul-Uunnell test In glandular fever, 310, 
Oil 

PE phase of malarial parasite, ■'29, 
730 

Pea<soup stools In ty'phoid fever, 583 
Pel-Ebstein simdrume, 339 
Pellosis rheumatica. 532 
Pellagra, COO 

Pemphigus syphilitic, 597 
Penicillamine hy drochlor m progressive 
lenticular degeneration, 3C2 
PenicUlIn in abscess of lungs, 103 
in actinomycosis, 608 
of liver, 108 
of lungs, 182 
m agranulocytosis, 532 


Penicillin in bacteria endocarditis.ncule, 

subacute, 230 
in brain abscess, 830 
in bronchiectasis 142 
mbronchilis, 137,138, 140 
In bronchopneumonia, ICO 
in cerebral thrombosis, 320 
in chicken pox, 574 
in cholecystitis, acute catarrhal, 100 
in diabetes insipidus, 723 
indiphtbcria, 571 
in empyema, 205 
merysipelas, 505 
ingangrenous stomatitis 4 
in general paralysis of insane, tl8 
In glomerulonephritis, acute, 477 
III glossitis, acute 10 
in gonococcal arthritis, C31 
in gonococcal [icritunitis, 118 
mgoflorrheea, COl, C02 
in hicmolytic streptococcal infections, 
477 

in hxmothornx 200 
in intracranial hicmorrhage, 824 
in tipoid nephrosis, 484 
in meningitis 814 
in meningococcal menmgitls, 818 
in otitis media complicating measles, 
5Cl 

in pancreatitis, acute, 75 
mpiirotitis, acute septic, 15 
in patent ductus arteriosus, 272 
m pharyngitis, ocutc septic, 14 
in pneumonia, 157, 158 
m polyarteritis nodosa, acute, 050 
in purulent pericarditis, 222 
ill rat bite fever, 624 
in relapsing fever, 751 
in rheumatic carditis, acute, 238 
fever, OtS 

in scarlet fever, complications imd 
prophylaxis, 477, 5G0 
inscrub typhus, 752 
insinustliroinU>.>>is, 330 
in small pox, 676 
inspinal syphilis, 412 
inspirociixtal jaundice, 623 
In Stevens-Johnson syndrome, 4 
In syphilis, SOS, COO 
in tonsillitis acute follicular, 0, 177 
chronic, 7 
intvphold, 58? 
muiccrttivc gingivitis. 2 
in Vincent a angina 0 
In wuchena bancrofti, 773 
in yaws, 730 

lozenges In etiology of acute glossitis, 9 
Pentamidine in trypanosomiasis, 754 
isethionate in kala nznr 758 
Pentapyrrolidininm bilnrlrntc In 
essential hypertension, 280 
Pentnucleotide In ngramilocy tosls, 532 
Pentostam in kala azar, 753 
Pepper syndrome, 713 
Peptic ulcer, 3^4 

of cwopbagus, 23 
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Perl3fteritls nodosa, 055 
Peiicudlal eltusion, 210 
PericardlUs, 218, 230 
chronic, 224 

eon^tnctjrc, cbronic, 2Zi 
acute, 210 
dry, 218 

fibrinous, acute, 218 
plastic, 218 
purulent, 222 
8ero*nbnnous, 210 
tubcrcutous, 222 
with effusion, 210 
Pericardium, 218 

abrading of, tn angma pectons, 250 
adlierent, varieties of, 224 
calctfled, 223 
cysts of, 223 
new growths of, 225 
resection of, in Pick’s disease, 223 
Peribepatftfs, acute, 83 
chronic, 83 

Perinephric, abscess, 4DS 
Peripheral circulatory failure, 2 10 
neuritis, 150,450 
Perisplenitis, 545 
Peritonenm, 110 
cysts of, 122 

new growtiis of, malignant. 123 
simple, 123 
Peritonitis, acute, 110 
bile, 118 
chrome, 121 
diffuse plastic, 121 
gonococcal, 118 
localised pluUc, 121 
pneumococcal, m girls, 117 
ptolifemllTe, 121 
tubervuious, acute, 118 
chronic, 121 
types of, ascitic, 122 
caseous, 122 
plastic or fibroid, 122 
tabes mesrntenca, 122 
Peritonsillitis, 7 

Pcritratc in angina pectoris, 250 
Perleche in Plummer Vinson S^-ndromc, 
18 

Permidin m luemoptysis, 193 
Pernicious ansmin, 519 

See also Antcmia, |>emlcious 
FeToldin in hypcrthjToldJim, COS 
Peroneal muscular otrophy, 
nerve, iOl 
Pertussis, SS2 
Petit mat, 349. 352 
triad, 340 

Phaeochromocytoma, 712 
Pbar)’ngUis, aoile catarrhal, 11 
atrophic, 12 
catarrhal, 12 
chronic, 12 
granular, 12 
septic, 12 


simple, 1 - 

Phar^ugo-tcsophageal diverticulum, 22 


Pharynx , 11 
I and mouth, 1 

diverticula of, 14, 22 
neuroses of. 14 
{amours of, mal/gnanl, 1 4 
simple, 14 

ulcers of, diphthentic, 13 
epithetiomatous, 13 
follicular, 13 
In fevers, 18 
syphilitic, 13 
tuberculous, 13 
Phenindione lyreDindevan 
Phenobaibltone in epilepsy, 352 
Phenol poisoning, 803 
Phentolamlne, m diagnosis of 
plixocliromoc} toma. 718 
PhenylbufaaoQC See Putazohdin 
Phenylketonuria, COO 
Phlebitis migrans, pulmonary thrombosis 
m, 189 

Phlebosclerasls, 2S2 
Phlebotomous fev er, 759 
Phobias, 372 

Phosphatase,mcaTcmora'iofprostatc,4g7 
in generalised ostellfs fibrosa. 700 
in idiopathic stcatorrharo, 00 
In infantile scurvy, 003 
ui liver diseases, 81 
ui osteoporosis, 030 
to I’aset's disease, 084 
In rickets, CCO 
PhespbaturU, 408 

Phosphorus, rAi{io*active, in chronfo 
lymphatic leukemia, S30 
in chronic myeloid ieukiemia, 537 
Incothramia, 510 
in ifodgkin's disease, 540 
Phreafe crush in iienua of dirphrogm, 
215 

nerve, 453 
PhreoospasD, 10 
Phthisis, 103 

Pbj'sical agents, dueases due to, 777 
Physostab. 717 
Pica in ankylostomiasis, 773 
Pick’s disease, 83, 121, 22* 

Plaotoxin in barbiturate poboning, 707 
Pigmentary function of liver, 
investigation of, teats for, 80 
Pigmentation in Addison’s disease, etio- 
logy of, 714 

nneal tiody, displacement of, 331 
Pink disease, 357 
eye, 003 

nnworm disease, TOO 
**Pipe Item ” cirrhosis of liver, 700 
Pistol-shot perforation complicating 
diverticulitis, SO 
ritodn, 717 
Pltressln. 717 

in diplitbena, 571 
tiuinate in diabetes insipidus, 723 
See also \ asopressin 
Pituitary body , 716 
elycosuna, 718, 710 
hormones, 710 
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PitniUiy in etiology of hypertension, 
28S 

Infantilism, 720 
tabes, 718 

thyrotropic principle, 695, 716 
Pitultrin, 717, 723 
Plague, 743 
immunisation, 74S 

naotar nerve, lateral and medial, 461 
neuralgia, 446 

Plasma, acid base composition of, 507, 
508, 509 

proteins in liver disorders. 81 
proteins m sarcoidosis, 609 
prothrombin in, estimation of, 514 
transfusion in blast injury of lungs, 187 
in Icwashioikor, eC3 
volume, reduction In, in etiology of 
tedema, 483 
Plasmocytoma, 666 
Plasmodium, falaparum, 729,730, 783 
malanse, 729, 730 733 
ovale, 729.730,783 
^vax, 729, 730, 733 
Plastic collar, use of, m cervical 
spondylosis, 459 

Plateau type of speech in epilepsy, 349 
Platelet count, 514 

S€€ also Blood PUtelete. 

Pleura. 193 
ealcilication of, 2 ii 
endothelioma of, 211 , 225 
tumours of. mal^uant, 210 
simple, 210 
Pleural effusion. 200 
chyliform, 207 

Pleurisy, diaphragmatic, lOS, 214 
dry, acute, 198 
acute benign, lOS, 026 
bemgn, 103 
chzotd^ 199 
flbnnous, 193 
plastic, 108, 200 
sero>Bbnnous, 200 

with effusion, 200 
Kgoptmoy In, 201 
sVodiac resonance In, 201 
Pleurodynia epidemic, 626 

differentia] diagnosis from pleuruy, 
199 

Pleuio-perttoeeal hernia, 214, 215 
Pleiirotbotonns, 605 
Plombism, 786 

p]ummer>Viason syndrome, 18, 24, 523 
Pneumatorla, 471 
Pneumococcal bacteriatmia, 155 
meningitb, 814 

Pneumoencephalography m mtracere* 
bral bxmorrbage, 823 
Pneomogastric nerve, 400 
PneumokoidosU, 170 
Pneumonectomy In bronchial carcinoma, 
152 

in broncdilectasis, 14S 
In empyema, 206 
in lung cysts. 107 
in tubert^osu, 172 


Pneumonia, bacterial, 153 
creeping, 155 
rnediander’s, 156, 153 
IL inOuenzs, 158 
necrotising. 194 
pneumocM^, 153, 157 
primary atypical, 160 
nckettsial, 160 
staphylococcal, 156,153 
streptococcal, 156 
hsmolytic, 158 
treatment of, 157 
vims, 160 
Paenmonitls, 162 

beiylhum, in fluorescent bulb workers, 
162 

manganese, 162 
virus, 160 

Pseamopericardlum, 224 
Pocomoperitoneum, artiQcial, air 
embolism complicating 188,189 
in etiology of pneumothonix. 203 
inhsmoptysw, 103 
in pulmonary lulierculosis, 171 
Pnemsothorai, 165. 208 
artiBcial, In bicmoptysis, 103 
in tuberculosis, 171 
ciawd, 203 

locuiated spontaneous, causing 
dyspnoo, 145,209 
simple, 210 
simplex, 20 S 

spontaneous, benign, 1C5, 203 
in emphysema, 175 
enffocative, 203 
Podagra, 681 
Poisoning by alcohol, 791 
by arsenic, 789 
by aspirin, 705 
by atropine, 803 
by barbiturates, 707 
by belladonna, 803 
by benrene, 794 

by beryliiuin, lung changes in, 180 

by carMa monoxide, 795 

by cheese, 509 

by cocaine, 602 

I 7 corrosives, 24, 83 

by cyanide, 701 

byegEs, 803 

by Bib, 803 

by food, 70. 804 

by gas, 24 

by byoecjne, 803 

by lead. 786 

by meat, 804 

by mercury, 785 

by methyl alcohol, 794 

by morpmne, 709 

by mushrooms, 803 

by opium. 800 

by phenol and coal tar duinfeetanls, 
603 

by potatoes, 803 
by rye, 809 
by str^hcune, 801 
ptommne, 804 
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Poisons, the, 784 

Pokerhack in rheuwatoK] spondvlitix. 
6-11 ^ 
Polioencephalitis, 42!) 

FoIfomyellUs, acute, 42d 
brain stem type, 481 
cerebelJar type, 431 
cerebral type, 431 
mixed types, 4S1 
non paralytic type, 480 
neuritic type, 431 
spinal type, 430 
spreading type, 431 
subdinieal infection in, 430 
raccmation, age programme, BS7 
PoUacdne, composition and use of. 
127 

PolUnosls, 120 

Polyarteritis nodosa, acute, fiS5 
in asthma, 144 

Polyarthritis, non specific urethritis and 
conjunctivitis, 043 
Polycystic disease of kidneys, SOS 
Polyc^hsmla hypertonka of GaisbOck, 
2S3, 546 
rubra, S-15 
secondary, 5-15 
vera, 545 

Polymorphonuclear leucocytosLs, 616 
Polymyaiilts hsmonbagica, 655 i 

Polyneuritis, 450 ! 

endenuca, OM 

toxic, acute, 433 I 

PolyorrhomeniUs. 121 I 

Polypi of iotesUnco. 60 
Polyposis, gastric. 44 
of colon, 56, 00 
Polyserositis, 121 
in adherent pericardium, 224 
Polyuria, 466 

Polyvinyl chloride tube, use of, in cor 
Ctnoms of (esophagus. 21 
Pontine hemorrhage, 823 
PontO'Cerebellai angle tumours, 873 
Pool's sign in tetany, 709 
Popliteal nerve, lateral, 461 
medial, 401 

Porencephaly, 822, 8-4T 
Pork lap# wonnii, 7130 
ForpbobOinogen in unne, 471 
PorphjTia, 471 
Porphyrinuria, 471 

Portacaval anosComotk operaeiori 5 la 
splenic anicmia, 542 
Portal cirrliosis. 67 
thrombosis, 85 

Post-chotecystectomy syndrome, 11« 
PosNcoRcnsslonal state, 319 
Post-cricoid cardnoma in cesophageo! 
spasm. 10 

Postero-latcral diaphragmatic hernia, 215 
Postural albuminuria, 407 
deviation In lesions of vestibular 
nerve, 403 

dndnage in abscess of lung, 105 
in bronchlectMis, 77, 142 
in bronchitis, 140 
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Potassium, basic daily requirements, 512 
deficiency, symptoms of, 511 
depletion and electrolytic 
disturbances, 510 
in diarrhcca, 70 
in intestmal diveitunila, 51 
fn tetany, etiology, 707 
excess and electrolytic disturbances. 
610 

intoxication, symptoms of. 511 
perchlorate effect on tliyroid, 602 
In hypeithyroidisni, 098 
Potassium-secreting tumour, 70 
Potato glands, 609 
poisoning, SOS 

“ Poverty of movement,” 800 
Precipitin test in Hashunoto’s disease, 
704 

Prednisolone m lipoid neplirosis, 434 
In purpura lixmorrliagicB, 551 
in rheumatoid arthritis, 053 
JO uieemijve esiLtix 57 
in angioneurotic ci^etna, 204 
In aplastic anxmia, 530 
In asthma, 140 
I m blackwater fever, 735 

I In dermatomyositis, 055 

in gout, 683 

I in infective hepatitis, 101 
In Lederer’s anamiia, 520 
in leukxmia, 584, 530 
in multiple myelomatosis, 688 
in bpoid nephmu, 4S4 
in portal onbosls, 91 
in rheumatic fever, 
to rheumatoid arthritb, 658 
in sarcoidosis, 609 
in sprue, 743 

Predsol retention enema in ulcerative 
eohtis, 57 

Pregnancy and diabetes, 678 
Aschbeire Zondek test for, 710 
kidney of, 431 
pemidous anxmia of, 622 
Pregay), 717 
PrcIudJn In obesity, 680 
Premature systoles, 229 
Premenstrual asthma, 147 
trssion, 725 

Pressor substance In etiology of 
hypertension, 234 
Fres^tollc gallop, 241 
Frtmaqula in malana, 733 
Primidone in epilepsy, 852 
Printer’s asthma, 144 1 
Prinzmetal's vieira on atnai fibrillation, 
230 

Pripsen granules In enterobiasis, 709 
Priscol in cerebral embolus, 827 
In pohomyelitls, 433 
in thromoo-angutis obbteraas, 290 
Ptivine in hay fever, 127 
Pro-Bantbine in ncute pancreatitis, 75 
Frobenedd in gout, 6S4 
Procaine block for caosaigia, 457 
injection in Sbrositls, 025 
in pericarditis with effusion, 221 
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Procaine injection in scinttca, 4&1 
in singiiltus, 214 
m temporal artentb, C57 
penicillin in Bonorrhaa, COX 
in malijpiant pustule, Q14 
m syphilis, C(K> 
m tetanus, C07 
Proctalgia fugax, 72 

Pro^omal period in infectious fevers, 
557 

Professional cramp, S68 
Progeria, 713 
Progesterone, 710, 725 
m premenstmal tension, 725 
secretion, excessive, electrolj’tic 
disturbances in, 510 
Progressive bulbar paralysis, 418 
muscular atrophy, 420 
ophthalmoplegia, 418 
systemic sclerosis, 654 
Proguann In malana prophylaxis, 733 
Prolan. 710 

Pronestyl m myotonia congeruta and 
atrophica, C30, 031 
m ventncul^ fibrillation, 233 
Prostate, carcinoma of, treatment of, 
ffistrogens In, 497 

Protamine cine losulm In diabetes, 670 
Protein, basal requirements of, in 
treatment of arteriolar oeplirO' 
sclerosis, 482 

deficiency in etiology of cirrhosis, 87 
diet, tn bpoid nenhmis, 43 1 
low, ifl arteriolar nephrosclerosis, 
482 

moderate, in mdematous nephritis, 
480 

hydrolysates lo treatment of acute 
yellow atrophy, 103 
Proteinosis, pulmonary alveolar, 162 
Proteinuria, 467 

Proteose body in orlne In asthma, 145 
Proto-diastolic gallop, 2-12 
Proto-duodenitis, 47 
Pseudo-bulbar paralysis, 410 
Psendochjlotborax, 207 
Pseudocyst of pancreas, 70 
Pseudohicmopbllia, 554 
Pseudo-hermaphrodltlsm. 727 
Pseufto-Witsthsprung's disrase, 63 
Pseudo-bypeitropblc, muscular 
dystrophy, C2S 

Pseudo-h)'poparath>Toidism, 710 
Pseudo-psychopatbta, Juvenile, in 
encephalitis lethnrgica, 313 
Pseudo-scleroses of estphal-S trOropell, 
3C2 

PsUosls, 741 
Pslttaeosti, 616 
Psychasthenla, 372 
Ps)chlc equivalents in epOepsj , 350 
seirures in epilepsy, 8^0 
Psychical tics, SC7 
Psj’cbologlcal features 

in pancreatic tumours, 77 
in ulcerative colitis, 55 
Ptomaine poisoning, 801 


Ptyalism, 14 
Ptyalorrbsa, 14 
Poffin’s bill pails in pulmonary 
tuberculosis, ICO 

Pulmonary alveolar proteinosis, 1C2 
ammbiasis, 730, 737 
anthrax, 614 
artenosclerosis, 282 
artery, atheroma, 282 
heart disease, 238 
hypertension, primary, 240 
re^rgitatlon, 2CS 
stenosis, 209 
congenital, 209 

Pulse, anacrotic type of, In aortic 
stenosis, 207 
collapsing, 204 
Corrigan's, 264 
water hammer, 20-4 
Pulseless disease, 200 
Pulsus alternans 230 

in bypeij^nsive heart disease, 233 
hlgemiDus, 230 280 
paradoxus, 230 
In perieotditls, 220 
in Pick's disease, 224 
“ Punch-drunk,” 310 
PnpU Ionic 415 

Pupils, condition of, m gencml p.nrslj'sit 
of uisane, 417 
Purln-free diet In gout, 0^4 
Ptskln)8’* fibres, lesions of, 280 


allergic, 

anaphylactoid, 510, 552 
fulininans, 553 
luemorrhaclcs, 543, 550 
Henoch’s, 552 
hereditary, 550 
idiopathic, 643 
pnmary, ^8 
rheumatica, 552 
SchOoiein’S, 552 
secondary, 549, 553 
simplex, 551 
symptomatic, 510 
throrobocytolytJc, 550 
tlironibocylopenla 550 
tbrombopenla, 550 
Ptatsit, TCftiigTaat. 6\8 
PysmJa, arterial, 83 
portal. 83 

Pyelectan In hypcrodrcnla, 712 
in hyperpituitarism, 718 
PyellUs, 495 
acute, 405 
chronic, 400 

relapsing or quiescent, 490 
Pyelo^phy In bact. coU Infections of 
urinary tract 493 
tn luematuna, 4"'0 
in hydronephrosis, 500 
tn renal hypertension, 283 
In urinary calcolu-i, 502 
Pyclonephiftis. 49S 
cfaronic, 403 
Pyknolepsy, SiO 



INDEX 


840 


Pylephlebitis adtuesh a, 85 
suppurative, 84 
Pylethrombosis, 85 
Pyloric gland o^n, 620 
oljstruction in gastric polyposis, 4-1 
in obstructive dilatation of stomach, 
29 

Pyloiospasm in gastnc ulcer, 85 
In hyperchlorhydna, 27 
in obstructive dilatation of stomach, 
29 

Pylorus, stenosis of, congenital 
hypertrophic, SO 

fluid and electrolyte balance m, 509 
hypertrophic, in adults, 82 
Pyocephalus, 830 

Pyogenic or suppurative meningitis, 313 
Pyonephrosis, 493 
Pyopeiicaxdluni, 222 
Pyopncumoperlcardium, 223 
Pyopneumothorax, 208 
PyoTTfacca slveolaris. 2 
Pyothorax, 203 

Pyridostigmine bromide in myasthenia 
grains, 032 
Pyrldozal, 059 
Pyridoxamlne, 059 
Pyridoxin, 039, 000 

Pyrltoethamlne in raalana prophylaxis, 
738 

Pyrosis, 28 

PyruvatMolerance test in bcri beri, 005 
Pyuria, 471 


Q fever, 503 

Quarantine period in infectious fevers, 
657 

Quincke's disease, 208 
Quinldlne in atrial ilbnlhtion, 231 
in fltnol flutter, 233 
m 54 olff Parkmson A5'hite syndrome, 
230 

Quinine in malaria, 733 
Quinsy, 7 


Rabbit fever, 028 
Rabies, 014 
RatWtSx tarda 
Radial nerve, 435 
Radiculitis. 448 

Radiculo-ganglionlc syndrome, 447 
Radlo-lodfne in exophthabiuc goitre, 099 
In tumours of thyroid, 703 
uptake in ItyperthjToidisin, 097 
-isotopes m localisation of br^ 
tumours, 731 

-plio'ifihonH in chronic iiinphattc 
Icukfemia, 530 
in crytlincmm 540 
in Ilmigkin’s diverse, 510 
Radium, In carcinoma of cesophagus, 21 
of stomneh, 43 
in tropical sore, 759 
In tumours of larynx, 131 
Rammstedt's operation for pylonc 
stenosis, 92 


Ramsay Hunt syndrome, 397 
Rat-bite fever, C24 

Rathke’s pouch of stomatodzum, 717 
Rauwilold in essential hvjicrtcnsiom 230 
Rauwolfia serpentina In essential 
hypertension, 286 
Raynaud's disease, 291 
phenomenon, 201 
in generahsed scleroderma, 654 
secondary, 291, 293 
Reaction of degeneration, 305 
Rebound phenomenon in cerebellar 
syndrome, 377 
Rectal constipation, C7 
crises, 414 

Red cells, framlltv of, 514 
See oho Erythrocytes 
strawberry tongue in scarlet fever, 
564 

Redoxon in adult cccllac disease, 67 
Regurgitant vomiting in intestinal 
obstruction, SO 

Regurgitation, pulmonary, 203 
Rehabilitation of tlie tuberculous, 172 
Reiter'sdiscase, 643 
Relapsing fever, 750 
Relative incompetence, 260 
Renal anoxia m heat exhaustion, 781 
in lead poisoning, 787 
asthma in chrome unemia, 491 
in arteriolar nephrosclerosis, 432 
biopsy, percutaneous, 473 
calculus, 501 

causes of hypertension, 233 

colic, 502 

crises, 414 

cysts, 505 

dwarflsm, 480,720 

etdstaxis,470 

function, tests of, 472 

blood urea clearance test, 472 
examination of blood, 472 
of Unne, 472 

excrctingondconccntnitiagpowcr 
of kidney, 472 

Injection of dyes and their 
excretion, 472 

watet coneentratwa test, 472 
elimination test, 472 
glycosuria, 670 
curve, QTD, 071 
Infantllun}, 480, 720 
oedema, pathology of, 483 
thresholn for billnibln In hsmolytic 
jaundice, 97 

tract, bacterial infections of, 493 
tumours, 504 

Renin, prrsspr lubstance. In etiology of 
hypertension, 284 

Respiration, artificial, llolgcr Nielsen 
method, 790 

Safar and McMahon's mouth to 
airwnj method, 700 
with cuffed tracheotomy tube, 43,7 
with Radchffc respiration pump, 437 
with respirator, 434, 572 
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Respirator, cuirass or tank type, use of, 
in Landry’s paralysis, 4M 

in ^bomyelitia, 433 
Respiratory function tests, 175 
system, 120 
tract, upper, 120 

Rett, ateolute, m tuberculosis, 170 
in acute rheumatic carditis, 258 
pain in erythroineWgia,2t)l 

in thrombo-angutis obliterans, 288 
Retention cysts of kidneys, 508 
of pancreas, 78 
of thyroid, 705 
Refimloci^es, 613 
in pernicious anxmia, 620 
Reticuloendothelial cells, 51S 
system, 613 

ReUnal artenes, sUver-irire appearance 
of, in artcnolar nephrosclerosis, 431 
artenosclerosis In hypertensive heart 
disease, 233 

changes in essential hypertension, 285 
vettets, artenoscleroUc changes In, 281 
ReQnopathy In ^betes, 072 
Rctro>buIbar neuritis, 382 
Retropolilon In paralyiis agitans, 359 
Retrosternal goitre, 693 
Rh. factor in erythroblastosisf(rtalis,98 
Rh -negative blood, exchange trans- 
fusion of, in erythrobUstosis fcetalis, 
09 

Rh. typing, Coombs* test for, 515 
Rhabdomyosarcoma, 237 
Rhagadei In congenital syphilis, 697 
Rheumatic chorea, 353 
fever, 046 

nodules in acute rheumatic endo- 
carditis, 267 

In rheumatic fever, 640, 017 
Rheumatism, acute, 640 
cerebral, 648 
muscular. 625 
palindromic, 657 
Rheumatoid arthntls, 640 

gold contra Indicated m, 652 
lung, 109 
spondylitis, 641 
Rhinitis sicca, 12 
Rhlnorrhoea, paroxysmal, 127 
Riboflavin. 659 
In angular stomatitis. 10 
Rice-water ” stools In cholera, 789 
Rich's classiflcation of jaundice, 05 
RIckcU, 660 
in Infantile scurvy. 663 
renal, 480 

Riedel’s disease, 703 
lobe of liver, 82 
Rinne’s test, 401 

Ripe raspberry tongue In scarlet fever, 
594 

Risu sardonicus, 605 
Robltuon, Power and Kepler test In 
Addison's disease, 715 
Roesier’s sign, 278 
R5teln.501 . ^ , 

Rogers’ hypertonic saline In cholera, 740 


RogiUne in diogno^ of 
phseochromocytoroa, 713 
Rolandie fissure, 295 
Romberg’s sign in ubes, 414 
Rottnbach test in hsmoglobinnria, 471 
Rotation test in nystagmus, 403 
Rotch’s sign In penc^itis, 220 
Rotbera’s test In diabetes melUtus, 670 
Roond-woem disease, 763 
Rubella, 561 

in mother causing congeuital defect in 
child, 663 
Rubeola, 653 
Robrotplnal tract. 293 
Rupture of myocardium, 237 
Rnstlan tapeworm, 762 
Rusven in hirmophilia, 553 
Rye poisoning, S09 

Ryle’s stomach tube, use of, in acute 
dilatation, 29 

in continuous mtmgastrio drip, 
S3 

post-operative. In IntesUoat 
obstruction, GO 


S curve ofQlu.fiOl 
SaUn hve pohomy elitis vaccine, 482 
Sabre tibia in con^nltal syphilis, 607 
Safar and bfcMahon's mouth to airway 
method of artificial respiration, 706 
St. Vitus* dance. 853 
Salazopyrln in ulcerative colitis, 58 
Salicylazosniphapyrldlne. See Salozo* 
pynn. 

Saline injections in acidosis, 930 

in acute dilatation of stomach, 29 
in biackwater fever, 735 
In bronchopneumonia, 160 
In coma due to ketosis, 078 
in gastritis, 25 
in Graves’ disease, 609 
in heat exhaustion, 781 
in intestinal obstruction, CO 
in mushroom poisoning, 803 
to pancreatitis, 75 
in yellow atrophy of liver, 103 
normal, oompoaition of,'513 
Salivary glands. 14 
calc^i of. 16 
tumours of, mixed, 16 
Salivation, excessive, 14 
Salk vaccine in poliomyelitis, 432 
Sait depletion and clectrolylio 
disturbances, 510 
symptoms of, 511 
Saluric in heart failure, 2 14 
Sand-fly fever, 758 
Sanger-Brown ataxia, 875,44-1 
San Joaquin fever, 017 
Sarcoidosis, COS 

diagnosis from tuberculosis, 168 
Sarcoma, extradural, 423 
of brain, 880 
of bronchus, 143 

of gall bladder 112 
of intestloes, 60 
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Saicom of kidney, 50-i 
of liver, 105 
of lung, 177 
of me^astfnum, 212 
of nerves, 452 
of (zsaphagus, 21 
of pancreas. 7S 
of pericardium, 225 
of peritoneum, 123 
of pleura, 211 
of ftomacb, 4i 
of thyroid, 705 
of tonsil, 6 
Satuinbm, 786 

Scabbard trachea in nodular goitre, dpy 
Scalenus antenor syndrome, 2-18, 249, 
453 , 458 

diosnosis from angina pcctons. 
248 

Scapula, winging of the, 409, 454 
Scarlatina, 563 
Scarlet feser, 5B3 

SchalbC'Ziehen, torsion spasms of, 362 
Schick test (n diphthena, 570 
SchUdet's dbease. 346 
Schistosomiasis, 764 
nastera,707 
Intestinal, 706 
unnaty. 704 

Sehlesinger'i sign la tetany, 709 
SchSnleJa's puroun. 5S2 
Schultic's Sign in tetany, 709 
Sdatie nerve, great, 401 
neuralgia, 440 
Sdatica, 463 

Sduots gait io cerebral diplegia, 347 
Sclavo'i scrum in malignant pustule, 014 
Scleiodertoa, generoh-sed, 654 
lung fibrosis in, 177 
Sclerosis, atrophic lobar, 347 
diifuse byperplostic, 260 
disscndnated, 435 
lateral amyotrophic, 421 
medial, 230 
mulUpie.435 
progressive systemic, 654 
subacute combined, 4-40 
tuberoua- 3-43 

Sclerotics, blue. In osteitis Rbrosa, T06 
Scotoma, centr^fin retro bulbar neiintb. 
S32 

Scrub typhus, 591,751 
Scurvy, adult, 0&4 
infantile, 062 
rickets, 663 
Sea-sicknesi. 77S 

Sedimentation of red cells in carcinoma 
of bone 634 

in carcinoma otbv'cr, 104 
in cardiac Infarction, S51 
in erythrsemia, 510 
in gout, 682 
in hyperthyroidism, C9C 
in infective hepatitis, 100 
In multiple myelomatosis, 6^ 
in nep^tis, type 1, 470 


Sedimentation of red cells in osteo* 
arthritis, 640 
Id Taget’s disease, 634 
in pernicious ansmla, 530 
in primary atypical pneumonia, 
IGl 

in rheumatic caidilb, 258 
in rheumatic fever, 347 
in ibrumatoid arthnus, 052 
■pondybUs, 611 
in tuberculosis, 107 
in ulcerative colitis, 55 
noirnal, 514 

Selye*< general adaptation syndrome, 345 
Semloocna of lungs, 177 
Semon's law, 133 

Sengstaken inflatable ccsopbageol tube, 
use of, 01 

Sensory path from periphery to brain, 20S 
Septic bacterial endocarditis, 254 
mcningitu, 813 

Septicaemia, meningococcal, ebronie, Sll 
Serogao, 717 
Seroperlcardlum, 210 
Seroperitoneum, 123 
Serothorax. 200 
Scrum, anU*dlphtheriUe, 670 
ontl leptospiral, 023 
aotl pballioe, in mushroom pobonbig, 
803 

anti spiroebstal, 623 
aatl tetazile, 600 

coDvalesceDt, In acute pollomvelltb 
402 

In measles, 560 
1ft measles encephalitis, 840 
io post vaccinal encephalltla, 316 
to contacts, in mumps, 5S1 
in botulism, 807 
in plague, 715 

In post vaecioal encepholiUs, 530 
prophybctic, in acute pobomyeiitb, 
432 

reactions. 5T0, COO 

scarlet fever itreptococciu antitoxin, 
606 

Sclavo’f , in anthrax, 014 
sickness in diphtheria, 571 
trraijoitot of S72 
Sex delermination, 728 
gencUe, 727 
gonadal, 727 
nuclear, 727 

hormones, mole, actions of, 724 
Shaking pnby, 858 
Shelf of lilumcr, 42 
Shelter foot. 78] 

Shigella dj'sentens*, 610 
flexnen, 610 
tonnei, 610 
Sblagles. 447 

Shock, allergic, in diphtneria, 669 
Shoulder, frozen. 344 
Shwachi^n sweat test In (Ibrocj'sUc 
disease of pancreas, 77 
Sick he^ai^e, 803 
Sl^e*ceS ansunla, 523 
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Sickling, etiology of, 528 
Slderosls, 180 

idiopatliic pulmOD'iry, lucmopj'tb in 

Sigmoidoscopy In Amoebic ds-senten 
737 

in chronic dj-sentery, C20 
in dy'schezia, 08 
in intestinal growths, 01 
i^ii’ne de Dance in acute intussusception. 

SUIco-slderosIs, 160 
Silicosis, 180 
acute, 181 
Sliver stools, lie 
Silver-wire appearance of retinal artenea 
m arteriolar nephrosclerosis, 431 
Simmonds' disease, 721, 722 
“Singer’s nodule,” 130 
Singultus, 213 
Slno-atrial block, 233 
S-A node In sino-atnal block, 233 
nervous control of, 223 
Sinus arrhythmia, 227 
thrombosis, 827 

Sinuses, aortic ancurj-sm of 275 
Sinusitis, sphenoidal, differentiation from 
sinus thrombosis, 329 
SIppy diet. SO 
SjSgren’s disease, 651 

causing xerostomn, 14 
diagnosis from >Lku]ic 2 *s syndrome, 
15,10 

Skew deviation of the eyes, 370 
Skin “ frost ” In chronic urxmia, 491 
temperature In tbrombo angutis 
obliterans, 239 

«< Skip lesions ” and “ skipped areas ” in 
Crohn's duease, 51 

Skodalc resonance in pleuruy with 
cfTiislon, 201 

Sleep inversion In encephalitis lethargies, 
343 

5IeepIngsickness,T52 
Small-celled neo-stnate system, 293 
Small-pox, 574 

papular stage, diagnostic value of 
smears, 577 

vaccination age programme, 557 
Smlthwick operation in essential hyper- 
tension, 287 

Smoking and bronchial camnomo, 149 
SneeziRg. induct in hicvough, 214 
Sodium and water eveess and electrolytic 
disturbance, 510 

anlimonv* tartate tn mtestinol 
schistosomiasis, 7G7 
in urinary schistosomiasis, 706 
chlonde retenbon m etiology of 
tedema, 4sS 

in o>»ential hypertension 2v3 
intoviealion, symptoms of, 511 
hietale, molar* solution of, m Stokev- 
Adams' attacks, 233 
Soldier's heart, 226 
Soluble insulin, C7S 
Sore throat, 11 


Souttar's tube, use of in carcinoma of 
ecsophagus, 21 
Spasmodic angina, 247 
Spasmophilia. 132, 707 
Spastic bulbar paralvsw, 419 
Sperob, plateau type. In epilepsy. 

Sphenoidal sinusitis, diffcrentiatjon from 
sinus thrombosis 329 
Spherocytes, 52C 
Spherocytosis, hereditary, 526 
Sphingomyellnosii, histiocytic, 543 
Spldmeyer-VogVs disease, 348 
Spina] accessory nerv e, anatomy of, 408 
lesions of, 408 
bruit m hsmatorrliacis 423 
medulla, diseases of, 422 
subacute combined degeneration of, 
440 

tumours of, 420 

muscular atrophy, progressive, 420 
progressive, of infants, 443 
nerves, 298,440 
neuralgia of, 440 
sign In poliomyelitis, 430 
aypbills,411 

Spinoeerebtllar atnvia, 443 
tract, antenor, 300 
posterior, 800 
' Spirocbstal jaundice, C21 
Splrocbstosu ictero-hsmorTb 0 gica, G21 
Spirograms, I'S 
Spirometer, use of. 126, ITS 
Spironolactone m heart failure, 244, 31S 
SplanchalRCtomy, bilateral, in 
hypertension, 237 
Splanchnoptosis, 70 
Spleen, enlargement of, 544 

"hardbake "In Hodgkin's disease, 53S 
puncture, in kala azar, 738 
rupture of, 543 

Splenectomy, In acquired acholuric 
jaundice, 327 
in aplastic aruemia, 330 
In congenital acholunc familial 
Jaundice, 527 
in Cooley ’s anxnua, 329 
loerythroblastnvis frcLahs, 99 
la Gaucher’s disease, 543 
in byperqilcnbrn, 332 
in Lraerer’s atixmia, 320 
in purpura hemorrhagica, 551 
in splenic anauma, 512 
Splenic anemia. 540 
Splenomegaly with cosinophllia, 310 
Spbntcr hemorrhages in subacute 
bacterial endocn^tis, 236 
Spondylitis ankylopoietica, Ctl 
atrophic, 641 
hypertrophic, 641 
osteoarthritic, 641 
rbeumatoid, 641 
Spondyioie rhixomtlique, 641 
Spondylosis, cemcal, 437 
Spondle goitre, C92 
Spotted fever, 310, 591 
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Sprue, 741 

non tropical, CO 
“ Spruiac," 7*^2 
Sputum, anchovy sauce, 737 
osbestosis bodies in, ISl 
bronchial casta Ui, 120 
in acute tracheobronchitis, 137 
in acute suppurative bronclutu. 138 
in bronchiectasis, lil 
in chronic bronchitis, 130 
bronchitis, organisms in, 133 
in emphysema, 174 
In inQuenza, C03 

in pnmar> atypical pneumonia. 100 
in tuberculosu, ICO 
malignant cel)^ in 130, 151 
nummular, m tuberculosis. ICO 
“ pnitit jwvce,” ISV 
“ red currant jelly,” 151 
“rustv,” 154 

“Staggers,” the, in causon disease, 777 
Staphyloccccat uLscessn, 101, i05 
food poisoning, 80S 
Stato>acoustIc nerve, 390 
Status anginosus, SIS 
asthmstieus, i45 
epilepticus,350 
lymphaticus, 7S3 
Steatopygy, G80 
Steatorrheea. hepatic, 04 
jdjopatiiic, C-V 

in psncrentie dUturbances, 0-1,73 
Inteatinnl, Ot 

Steatosis, hypertrophic, 107 
SteUwag's sign in exophthalmic goitre, 
COO 

Stenosis, aortic, 200 
Corrigan’s button bole, 201 
craniofacial, 033 
funnel shaped. 201 
gastric, 80 
mitral, 260 
pulmonary. 2G0 
congenita), 209 
pyloric, 80 

subaortic, congenital, 200 
tricuspid, 208 
Stercobilinogen, s4, oo 
Sternal puncture in ocute leukaunia, 531 
In chrome lymphatic leuWmia, 
615 

in chronic mjeloid leuksmia, 537 
in Gaucher’s disease, 513 
in kala azar, 758 
in multiple mjclomatosb, CIS 
m Niemann Pick disease, 5H 
in pernicious anxmta, 5SI 
in purjiura baimorrJiagfca, 650 
In sprue, 742 
normal, 514 

trephine in aplastic anicmla, 530 
Steroids, contri imJinlcil m bpoid 
nephrosis, 484 
Stevens }obnson syndrome, 4 
Stibophen in urinary schistosomiasis, 768 i 
in intestinal schistosomiasis, 767 i 

StlfT-man sy-ndrome, 031 


Stiff neefc, 025 

StilbamldJDC in kila-aair, 758 
111 Utirth American blaslomj cosu. 
183 

Stilbcesfrol. 725 
' in acromegaly, 720 

I in caiTcinonia of prostate, 497 

I to prevent orchitis In mumps, 682 
Still's disease, 042 

Stocker's sign in tuberculous meningitis, 
307 

Stokes-Adam’s attacks, 23J, 235 
differentiation from epilepsy, 331 
Stomach, 24 

See aho Gastric 
braign tumours of, 4-1 
carcinoma of, 40 
, cascade, 82 
cysts of, 44 

' dilatation of, acute, 28 

chronic, non obstructive, 29 
obslrnctive, 20 
diverticula of, 40 
foreign bodies lo, 44 
lonammation of, 2t 
See also Gastritis 
sarcoma of, 44 

surgery of, dumpiog syndrome 

fotioviing, 40 
•yphliis of, 44 
tWacic, 214 
tuberculosis of, 4-t 
tumours of, benign, 4i 
ulcer of, 34 
volvulus of, 52 

iroshout in mercury poisoning, 

precautions in,78C 

Stomatitis and conjunctivitis with 
erythema cvuci-itivum multiforme 
bullosum, 4 
angular, 10 
aphthous, 8 
catarrhal (simple), 1 
epirootic, 4 
gangrenous, 4 
ficrpctlc, 4 
parasitic, 8 
ulcerative, 8 
vesicular, 4 
Stools in cholera, 739 
silver, HO 

Strabismus, convergent, 3S6 
divergent. 880 

‘•Strawberry gall bladder,” 110 
Streptococcus antitoxin scarlatina in 
ecnrlct fever, SCO 
Streptedornase 1 h cinpjenin, 905 
Streptokinase in cmpvrma, 205 
Streptomycin in acute bacterial endo* 
carditb, 255 

at diarriicca of uramia, 491 
in cinpj cma, 200 
in glamSers, Ct2 
in pentonhis, neulc, 1 17 
tuberculous, 118, 122 
In pbgtic, 745 
in pneumonia, 158 
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Streptomycin In rat bite fever, 624 
in septic meningitis, 814 
in spmnl canes, 423 
in tuberculosis, 172 
of kidney, 409 
of tonsils, 8 

in tuberculous cysbtis, 500 
larjTigitis, 172 
tnealngtUs, SOO 
in tularemia, 623 
in undulant fever, 590 
with isoniazid and para aminosalicytie 
acid combined treatment of 
tuberculosis of ladney, 499 
Stress in etiology of collagen diseases, ots 
Strlato-rubral tract, 293 
StrUto-spinal motor ayalem, 297 
Strokes, litUe, 822, 326 
Strangyllasts, 772 

Stropbantbln K. in cor pulmonale, 240 
Strflmpell'Maric disnse, 641 
Strychnine poiaomng, 801 
Stjpven m hxmophiUa, 555 
Sidiacnte combined degeneration of 
tpuml medulla, 440 
leuka-mia, 5M 

Soharaebnold luemorrhAge,320 
“ apinal,’* 422 

SnbdUphngoutle abscess, lio 
Sabpbrcnic abscess, lid 

▼aneties of, left anterior 
intrapentoneai, 119 
left eztrapentoneal, 120 
posterior Intrapentoneai. 119 
right sntenor Intrapentoneai, llO 
nght extraperitooeal, 119 
nght posterior Intrapentoneai, 
110 

Substantia gelatlnosa, 801, 413 
SubteosiOD, 287 

Subthalamic nucleus, lesion of, causing 
chorea, 354 

Sugar tolerance curves, diabetic, 670 
lag curve. 603, 670 
normal, 670 

renal glycosunc curve, 670 
test in acromegaly, 710 
in oxliac disease, CO 
in determination of liver 
function, 60 I 

in tuemoebromatosU, 6S9 I 

in obesity, C35 

Snlpbacetamlde in pyebtls, 496 : 

Sulphadia^e ' 

in actinomycosb of lungs, 183 
in bnciUary dysentery, 021 j 

in glanders, 612 
ID meningitis, 814 

in meningococcal meningitis, 813 | 

In plague, 745 
in septic meningitis 314 
in tozoplosmosis, CIS | 

Salphadlemdise in acUoomyeosu, COS 
in acute bacterial endocarditis, 255 
in glanders, 012 
in massiV e collapse of lung, 180 
m measles, 561 


Salphadlmidlne in meningococcal menin* 
gitis, 313 

in pneumococcal meningitis, 314, 815 
in pneumonia, 157 
in pyelonephritis of chQdren, 493 
in rheumatic fever, to prevent recur- 
rence, W8 

in scarlet fever prophylaxis, 566 
in septic meningitis, 314 
Snlpbremoglobinaemia, 547 
Sulphamerazine in Stevens-Jobnson syn 
(i^me, 4 

Solphagianidlne in badllary dysentery, 
621 

in sprue. 743 

Solphasalafine See Salaeopynn 
Salpbalhiazole in gonorrhera, C02 
in gonorfbon complications, 001 
powder in frost bite, 762 
Stdphmelhizole in acute ncphnlls, 490 
Snlphonamidrs in empyema, 203 
in etiology of agranulocytosis, 531 
in etiology of lennl calculus, 501 
toxic edccts of, DT.475 
treatment . amanulocytosit in, 531 , 582 
Solphttr granules In pulmonary 
actinomycosis, 182 
in pus in actinomycosis, COT 
Sunstroke, 773 

Superior orbital fiasure syndrome, 800 
s^tOd smus thrombosis, 829 
Soppantlon, peritonsillar, 7 
Saprarene) cortex tumours, 711 
glands, 719 

active hormones of, 711 
in etiology of hypertension, S83 
InsufildeDcy ot. chrome, 719 
medullary turnouts, 712 
Cjtumours of. Til 
Sydenham's chorea, 353 
Sympathectomy in cauvalgui, 457 
In herpes lortcr, 443 
lumbar. In Hirschsprung’s disease, 03 
In nayoaud's disease. 293 
in thrembo-anguUs obliterans, 290 
cpsopbagcal, in cardiospasm, 20 
preganglionic, in frost bite, 762 
Syflcopal attacks, 2-16 
Syncope, local, in lUynaud's disease, 
292 

Synkavit in harnorrUage due to 
Diodevon, 191 
Syphilis, 590 
acquired, 598 
cerebral, 410 
congenital, 94, 597 
Innoceos, 590 
jnenlngo-vascular, 410 
of bronchus, 147 
of heart, 233, 237, 263 
of kidneys, 591 
of larynx, 130 
of liver, J07 
of lungs, 181 

of mediastinal glands, 212 
of nervous system, 410 
of nose, 423 
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Syphilis of oesopha^s, 22 
ulceration in, 22 
of paocreaa, 75 
of pharynx, 18 
of pulmon^ artery, 282 
ofatomach, 4-i 
of thyroid, 7W 
of tongue, 10, 11 
oftonsili,8 
of trachea, 135, 133 
parencbyioatoua, 412 113,410 
ipinal,411 
Syphilitic mop, 697 
pemphigus, 697 
Syringes, sterilisation oi, 101 
Syringobulbia, 439 
Syilngoeaccpbaloayelia, 437 
Syringomyelia, 437 
SyitoUc clicks In pneumothorax, 209 
murmur at apex of heart, eonditloos 
cousing, 250 

due to dilatation of mitral val\e 
ling, 200 
exocardial.260 
febnle, 2C0 
fa«mic, 260 
tatraeardtae, 200 

organic, 260 
phytiologlcal, 250 


TabudUlo. 691 
Tabes donalls, 412 
mesestenca, 122, 125 
Tsbo>paretls, 417 
Tachycardia, nodal, 228 
pa r o xy s m al, la 'll oIlT Parldnson 
IVTute syndrome, 235 
simple, 227 
xanetles of, 227 
simple, 225 
ventricular, 228 
Tteala echinococcus, 86, 763 
medlocanellata, 761 
nana, 761 
aaglnata, 760 
solium, 760 

Takayashu's syndrome, 290 
Talata^Moriron operation in ascites, 
91 

Tanned red cell agglutination test in 
Ilashimoto's disease, TO-t 
TapcM-ormf, 7C0 
armed, 7C0 
beef, 701 
dnarf, 761 
fat, 701 
pork, 760 
Ilusslan, 762 
solitary, 760 
unarmed, 701 

Tapir mouth in faclo-seapulo-humeral 
dystrophy, 629 
Target cells, 510 

Taste, testing of, in lesions of seventh 
nerve 803 

Tay'Saebs disease, 847 


I Tectospinal tract,297 
Teeth, abscesses of, 2 
! conditionsof.incongenltalsyphllis 597 
I Telangiectases, congemtal 128,651 
I Telcradiogram of heart, 216 

Tefmfd fa tnchunasis, 770 
TE,M {tnethylene raelamfae) in 
erythricmla, 5-47 

In Hodgkin’s disease, 540 
Tennis elbow. 457 
Teratoma, of liver, 104 
of lungs, 177 
of pentoneum, 122 
of thyroid, 704 

Tmamydn In amcebfa colitis, 733 
fa baclUaty dysentery, 021 
in pneumonia, 161 
fa scrub typhus, 7S2 
Test meal, In carnnoma of stomach, 
42 

In cardiospasm, lO 
fa congenita! hypertrophic pyloric 
ftrnosis, 81 
in duodenal ulcer, 45 
In gastric ulcer, 85 
in gastnc hyposecretlon, S6 
ill obstructive dilatation of stomach, 
SO 

in pancreatic tumours, 78 
in peliagra.OOO 
in pernicious anKinla, 621 
in simple oehlorhydne ansmia, 523 
In sprue, 742 

in subacute combined degeneration 
of spinal medulla, 441 
In visceroptosis, 71 
Testes, 724 

internal secretion of, 724 
Testosltrone, 710, 724 
and electrolytic disturbances, 510 
Tests, acid serum of Ifara in beemo- 
globlnuria, 470 
adhesion, TS2 
agglutination, in bacillary 
dysentery, 629 
in Q fever. 504 
in scarlet fever, SOS 
in typhoid feiet (tVIdat reaction), 
586 

in typhus fever, 592 
in undulant fever, 600 
Asclibeun Zondek, 726 
Bdrdnv’s pointing 403 
Denedlct'a, In diabetes mallltus, 670 
blood sugar, in hsemochromatosis, 689 
blood urea clearance, 472 
bromsulphthaleln 81 
calorie, 403 

Casodi iotradermo], in hydatid of 
iJver, 86 

In hydatid of lungs, 100 
in hydatid disease, 704 
complement fixation, in psittacosis 
617 

in f chlstosomUsis, 765 
Coombs’, 615 
Hick, in scarlet fever, 565 



85 G index 


Tests, dye, Id hydrocephalcu, 339 
Ehrhch’s aldehyde, 471 
Geibardt’s feme chloride, In djahetea 
mellitut, 670 
tucmoptulia, 533 

Hcaf multiple puncture, 2C3, 170 
hearing, with audiometer, 401 
hepatic efficiency, 80 
Hess's capillary resistance, Sol 
bistoplas^ sl^, 618 
msnlm sensitmty, 721 
mtradermal, in undulant fever, S90 
17 keto-steroid excretion, 714 
Kveim, COO 
Lange, la tabes, 415 
In general paralysla,417 
m hemopoietic functions, 81 
in meningitis, 309 
lepromm sKin, m leprosy, 743 
h^er function, 80 
Ricotme, in diabetes insipidus, 723 
Konoe>Ape]t, In tabes, 415 
in general paralysis, 417 
of taste, 303 

Paul BimneirB.lnglandularfevef.cn 
precipitin, m Haslumoto s disease, 704 
pressure, in hydrocephalus. 330 
pyruvatMolerance, 663 
renal function, 472 
respiratory function, 175 
Rlnoe's, 401 

Robinson, Power and Kepler, to 
Addison’s disease, 715 
Rosenbaeh't, in hcmoglobtouna, 471 
rotation, 403 

Rotbera’s, In diabetes oellitus, 670 
Schick, In diphtheria, 570 
serum transammase, 81 
Shwachman sweat, 77 
skin temperature, 2S9 
sugar tolerance, 80 

In acromegaly, 719 
sweating, m Jepirm , 748 
tanned red cell agglutmation in 
nashimoto’s disease 701 
Thom's for Addison's disease, 714 
thj-mol turbidity, 81 
tuberculin, 167 
tuning fork, 401 

urea concentration, m nephrotic syn 
drome, 484 
van den Bergh, 527 
ttoaler Rose, in rheumatoid arthritis. 
Col. 053 

water concentration, 472 
elimination, 473 
m nephrotic simdromc, 481 
Weber’s, 401 

Well Felix, In typhus fever, 592 
Widal, in typhoid, 530 
zinc sulphate, 81 
•S're alto under namea of tests 
Tetanus, 605 

tfnmnnls atlon, 53T, 606 
aeouatonim, CQ5 
toxoid, 600 


Tetanus, with TA.B C vaccine In 
typhoid prophylaxis. 587 
Tetany, 707 

in cocliac disease in adults, 05 
eompliesting crhstractive dilatation o! 

stomach, SO 
hyperpnttie, 707 
hypers efltUation, 70S 
latent, 70S 

parathyroidectomy causing, 707 
Tetrachlorethylenein ankylostomiasis, 773 
Tetracycline. See Achromycin 
Thalamic hemorrhage, S24 
syndrome, S33 
Thalamus, 301 

stcreotmCic eleclTOCoagiilaUon of, in 
paralysis agitans, 501 
Tbaiassiemla, 529 
Therapas m tubercnlosis, 171 
Thiaoihutosine m lepnm, 749 
Thiamine, 050, 661 
Thiopentone ^mra In strychnine 
poisoning, 602 

Thiouracil. etiology of agranulocvtosw, 
531, 099 

Irwtmcnt of exoplitljaltmc goitre, 607 
Thomsen’s disease, C30 
Thoradc nerve, long, 434 
ctoiuach, 914 

Thoraco-axillary inlet iyndronie.210, 153 
Thoracoplasty, in tuberculosis, 171 
In empyema 200 
Thoracotomy, explomlory, 120 
in bronchial carcinoma, 152 
in empyxina 205 
in rvptura of (esophagus, 28 
in epoQtaneous tizmothoRix,210 
ThoraU test for Addison's disease, 714 
Threadworm disease. 709 
Three*day fever, 750 
Throat, relaxed, 12 
sore, 1 1 

Thrombasthenia, 55-1 
Thrombo>aDgUUi obliterans, 293 
Thxombocylheemla, tuemonhagic, 555 
ThiombocytoiU, 517 
ThrombopenJa, essential, 550 
ThrBmt>o.phlebltls, cerebral, 825 
m!grsns.290 

Thrombosis, cavernous bIdus, 329 
cerebellar, 878 
cerebral, 324 
coronary, 350 

diagnosis from angina pectoris, 2i9 
la chrome leuksmla, 537 
In tbrombo-phlebitis migrans, 290 
In tuberculosis, 169 
In typhoid fever, 5ST 
Rieseoteric, 125 
fit ■■ril lnry vein, SS2 
of hepatic veins, 84 
of posterior inferior cerebeilar artery 
3*8 

ofsnperflclal veins, in thrombo-angHtli 
obliterans, 299 
port^.85 
polmocaiy, 189 
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Thiombosls, reUnal, in aortic itenoala, 
2GG 

sinus, 327 

superior sagittal sinus, 329 
transverse smus, 329 
Thrombotic phlebo-artentis, 289 
Titrutb, a 

Thymectomy In myasthenia gravis, 032 
Thymol turbidity test m liver diseases, 
SI 

Thymus gland, 723 
tumours of, 724 
Thyroid, 692 
carcinoma of, 794 
crises In exophthalmic goitre, C98 
cysts ot, 705 

degeneration eyals of, 705 
granulomsta of, 705 
hydatid of, 703 
retention cysts of, 705 
8} philis of, 705 
tuberculosis of, 705 
tumours of, 704 

Thyroidectomy, hyperthyroidism 
follovring, 705 
in diabetes insipidus, 723 
Tbyroldeum In Iipoid oeplirosis, 4S5 
Jn mj"xtrdenta, 703 
m pituitary infantilism, 721 
in bimmond s disease, 722 
tablets pitcautions m storage, 002 
ThwoidlUs. acute, 703 
Cuervain's, 703 
TbyrotoxIcosU, 094 
Secondary, COO 
Tb)TOtropic hormoae, 71 0 
Tbytoxlne, G 02 

sodium in Hoshimoto's disease, 704 
IQ myxerdema 703 
in pitiutary infantilism, 721 
in Simmond s disease, 722 
tablets, precautions in storage, f92 
Tlblal nerve, 101 
Tic douloureux, 394 
Tick fever, 750 
Ties, 807 

coordinated and convulsive, 307 
psychical, 807 
simple, 307 
Tinnitus aurium, 402 
Tobacco angina, 247 
Todd's paralysis, 324, 850 
Toes, clubbed m liypertlivTOidism, 096 
Tolbutamide In diabetes, 077 

In thrombo angiitis obblcrans, 290 
Tomography in bronchiectasis, 142 
in pulmonary tuberculosis, 107 
in thymic tumour, 721 
value of, 120 

Tongue, appearances of. In scarlet fever, 
591 

black, 0 
brovm, 0 
dry glaxed. 0 
eczema of, 10 
epithelioma of, 11 
Bssured, 8 


Tongue, furred, 8 
geograplucal, 10 
granulomata of, 11 
gumma of, 1 ) 
raspberry, D, fiOi 
red Arm, 8 

ted straw^ny, 0 , 594 
scrotal, 8 
slaty blue, 0 
smooth glazed, 0 
soft Aahby, 8 
sore, 0, 519, 741 
syphilis of, ulceration In, 11 
tuberculosis of, ulceration In, 11 
tumours of, malignant, 11 
simple. 1 1 

ulcers of, dyspeptic, 11 
granulomatous, 11 
malignant, II 
simple, 11 

nhite atrovt berry, 0, SC 4 
TonsU, epithelioma of, 8 
lingual, 7 

lymphosarcoma of, 8 
round celled sarcoma of, 8 
sarcoma of, 8 
anal! track ulceration of, 8 
syphilis of, £ 
tuberculosis of, 8 
tumours of, malignant, 8 
Tonsillectomy in acute follicular tonsil 
lilis, 0 

in etiology of poliomyelitb, 420 
in nephritis, 478 
ToasUlllls, S 
acute follicular, 5 
chronic, 6 

Torsion spasms of Schalbe-Ziehen, 302 
TorHcoHJs. 025 
Toxic arthnSi:,, &t2 
episodes in lead poisoning, 763 
manifesUtions of suipbonamldra 97 
nodular goitre, 699 
Toxicomania, 372 
ToxoplastDosU, 019 
Jaundice due to, 99 
Trachea, 1S5 

diverticula of, 130 
obstruction of, 135 
*• pink." of influenza, 135 
** scabbard.”136 
Tracheitis, 135 
TrachcobronchlUs. acute, ISO 
Tracheotomy tn tetanus, COT 
Tragus clgn in lesions of vagus nerve, 
407 

Ttatn sfekness, 778 
Transverse amm thromliosu 829 
Itcmatodes, 764 

Ttemotl in cerebellar syndrome, 379 
Trench foot, 791 

Ttenddenbarg position for X ray in 
careinoma of stomach, 42 
iQ luatal hernia 215 
TiUmclnDlonc in rlicunmtoid artlmtis, 
653 

TrichInlasU, 770 
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Trichobezoait, 44 
TdcborUsU, 770 
Trlcaspld atresb, 274 
incompetence, 267 
(tenosis, 26S 
Tridione io etioIog7 of nephrotic 
syndrome, 4SS 
in petit mal, 052 

Trigeminal nerve, anatomy of. 391 
infranuclear lesions, 392 
motor lesions of, 393 
nuclear lesions of, 892 
sensory lesions of, 893 
supjsouolesr lesions of, 892 
trophic lesions of, 304 
neuralgia. 804 
Tri-iodo-th)Tonloe, 692 
Trlnltrin in angina pectoris, 240 
TrUmns, C05 

Tiopho-dtimatoneiso^, 357 
Trophcedema, hereditary, 204 
Tropical diseases, 720 
sore, 758 

TToauean’s sign in adult etzliae disease 
66 

in magnesium deSeiency, 700 
in tetany, 703 

Trozldone in etiology of nephrotic 
syndrome. 489 
TrypanoMiaiails, 752 
Tr^Ia in normal fsces, 73 
Tuberculin, Jelly patch test, 168 
tests io tuberculosis, 1C7 
Tubercnlosa dolorosa. 452 
Tnherealosis, bovine, eradication of, 
160 

endobnoehisl, 100 
genlto-unnary, 400 
ndliary, 107, 160 
chronic, 160 
of branchial glands, 212 
of bronchus, 147 
of Intestines, 100 
of kidney, 400 
of larynx, 120, 172 
of liver, 107 
of lungs, 163 

See also Tuberculous, pulmonary, 
of mediastinal glands, 212 
of rnfarntaiy, 3 25 
of CBSophagus, ulceration in, 23 
of pharynx, IS 
of stomach. 33, 44 
of thyroid, 705 
of tongue, 11 
of tonsils. 8 
pneumonic, acute, 167 

and lobar pneumonia, slnularity 
of, 155 

pnlmonary, 163 
acute, benign. 165 

broncbopneumonle, 105 
inSuenzal, 105, 167 
miliary, 163, 167 
pneumonic, 105, 107 
adult, 164 

Assmann’s foci In, 164 


Tidieicnlo^, pulmonarj, childhood, lOi 
clironic, 105 

cracked pot sound In, 166 
Graneber’s granular breathing In. 
165 

open cases, importance of 
isolation of, 172 

percussion note in KrOnig’s area. 
105 

post tussive sucUoD in, ICO 
signs of active disease, 108 
treatment of, after treatment, 
172 

artliida} poeuatotboeax, 171 
isonicotinic add hydraude, 
171 

P,A,S , 171 
pneumoperitoneum, 171 
prophylactic, by B. C. G 
vaedne, 170 
pulmonary resection, 171 
rehabQitaUon, 172 
streptomyem, 171 
thoiacoplastic operations, 

171 

exodatire, 163 
Chon’s primary focus In, 161 
In rheumatoid spondjhtis, 612 
lung lesions in, stages of develop- 
ment of, lot 
Assmann’s focus, 164 
primary complex, 164 
pnmary focus of Glion, 164 
progrrssh e consolidation. 1 64 
mass miniature radiography in, 205 
sunifig precautions ut, 170 
primary complex, piog r esaiw. ]6t 
m adults, 164 
In chSdi^ 164 
productive, 1C3 
prophylaxis of, 170 
te-infection, io adults, 104 
tracheobronchial, 16t 
uveo-paxotid, 890 
Tnberculous cystibs, 500 
lymph nodes, 125 
Diec^gilis, 807 
pentonitis, 118, 121 
Tuberous sclerosis 343 
Tularaemia^ 023 

Tumours. See under Carcinoma emd 
under nonet e/ organs emd frgieni 
Tonlag-fork test. 401 
Turpentine stupes, 588, 020 
Typhoid fever, 584 

immunisation, 587 
Typhus fever, 591 

{mmumsation, 592 

Tyruflne ctyslalsin unnelnaculeyellow 

atrophy of liver, 102 


Ulcer and Ulcers, 

anastomotic. 47 
duodenal, 44 
gastric, St 

^ee also under Gastric 
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Vlctr and Vlcets — eontmued 
gaslro-Jejunal, 47 
jejunal, 47 
euU-iJnfruil, 11 
Ulcerating tophi In gout, C83 
Ulceration, dyspeptic, 8, 11 
cceophageal, 23 
pharyngeal, IS 
snail track, of tonsil, 8 

stercoral, iQ Hirschsprung's disease 63 

Ulnar nerve, 45a 
neuritis, 456 

Ultandren in aplastic amemia, S30 
t/nciaarlasb, 772 
Undnate Qts in acromegaly, 7io 
m cerebral tumour, 832 
Undnlant fever, 533 

Unipolar leads in diagnosis of cardiac 
infarction, 231 
Ur 2 emla, 433 
acute, 430 
chronic, 430 
convulsive, acute, 482 
diiferenUation from intracranial 
haemorrhage, 323 
eclamptic, 432 
epileptiform, 492 
false, 482 
latent, 432 
post renal, 488 
prerenal, 430 
renal, 433 

Urea clearance test. 472 
eoacentration test in nephrotic syn 
drome, 484 
frost, 431 

Ureters, catheteruntion of. In hiematuria, 
470 

Uretbaoe m chronic lymphatic 
leuksmla, 530 

In multiple myelomatosis, 033 
Urethral crises, 414 
Urethritis, In Stevens-Johnson 
syndrome, 4 

nonspecific, polyarthritis and 
conjunctisilis. 043 

Uric add, in blood, increased In chronic 
myeloid leuksnua, 537 
In gout, OSl 
normal, 031 

UrinsmJa, 432 i 

Urinary calculus. 501 
Urinary casts, 460 

Jn acute glomerulonephritis, 473 
in albuminuria, 407 I 

in arteriolar nephrosclerosis, 482 
in ^nipn renal arterio1osderoals,473, 
in blaclrwatcr fever, 734 
in chronic glomcnilonephritls, 470, ^ 
480 

In crush Bj-ndrome, 488 

in exercise harinoglobinuna, 471 ' 

in focal nephntis, 478 

in heat exhaustion, 78l 

in lipoid nephrosis, 434 

in mercury poisoning, 785 

in subacute nephritis, 473 


Urfoary sciustosomissfs, 704 
system, 400 

tract, B coll, infections of, 404 
bacterial infections of, 433 
Urine, abnormalities of, 460 
alcohol In, 702 

amino-acida in, hi progressive 
lenticular degeneration, 302 
amount of, abDormalitiea of, 408 
colour and consistency of, 407 
copper in, in progressis'e lenticular 
degeneration, 862 
examination of, chemical, 460, 472 
to test of renal function, 473 
imcroscopicni, 4CS, 472 
17-ketosterDlds in, in Addison’s 
disease, 714 

in Cushing’s syndrome, 712 
in hyperadrenia, 712 
In hyperpituitarism 71B 
in migraine, 864 
in panhypopituitarism, 721 
lead in 783 

leucine and tyrosine in. in acute yeiioir 
atropliy of liver, 102 
prolan in, m pregnancy, 716 
proteose body in, in asthma, 145 
In multiple myelomatosis, 037 
in m^hmtie syndrome, 483 
specific gravity of, 407 
Urolocosll in acute pyelitis, 430 
m cystitis, 437 
Urosefectan B, 500 

IMearta. io annO'neurotic orde/na, S33 
in dracontiastt, 760 
lo food potsomng, SOO 
io Henoch's purpura 653 
In hydatid disease, 704 
In scfaLsIosomiasis 705 
in trichinelliasU 7T0 
Uveoparotid syndrome or fever of Ifeer* 
fordt, 10, 603 
tuberculosU, 830 
Uvnla, enJargemrot of, 14 


Vacclaatioo, 573 
contra indications, 580 
multiple pressure method, 573 
Vaednes, anti Influenzal virus, 604 
in cetera, 740 
in chronic cystitis, 437 
in hydrophobia, 015 
io influenza. COl 
in plague, 745 
In poliomychtls, 432 
In scrub ty|>hus, prophylactic, 752 
In typhoid fever, 587 
in tvphus fever, prophylactic, 532 
in whooping cough, 583 

K IJow fever. 747 

t, prophylactic. In abortus fever, 
530 

prophylactic in pobomyelitis, 432 
TJV.B C., In typhoid fever, 587 
Vacdnla, 578 
Vagal zoster, 447 
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Vagmal doucliing, air emliolism 
complicating, 189 

Vagotomy with pylorectomy In duodenal 
nicer, 46 

iQ jejunal and gastro-Jejonal ulcers. 

Vagus nerve, 40G 

lesions of, 134,407 
recTurent laryngeal branch of, 134 
supenor laryngeal branch of, 131 
Valley fever, 617 
Valvotomy m aortic stenosis, 2C7 
in Fallot’s tetralogy, 271 
in nutral stenosis, 2C3 
in tncuspid stenosis, 268 
pulmonary, in pulmonary stenosis, 271 
van den Bergh’s test for bUe pigments, 80 
in acute yellow atrophy of 
liver, 102 

in blac^ater fever, 731 
in coDgemtal acholuric familial 
Jaundice. 527 
m constitutional hyper 
bilmibinsemia, 97 
In glandular fe^er.GlO 
In Hanot’s cirrhosis, 93 
in hsmolytic jaundice, 97 
m hepatitis, 100 
in hepatocellular hepatic 
jaundice 06 
m malana, T32 

in obstructive biliary cirrhosis, 
93 

injauodice. 00 
in permcious aoxmia, 521 
in sickle<eU anamla, 523 
in simple achlorhjdnc onasmia, 
523 

m surgical jaundice, 00 
in toxic jaundice, 90 

Vanqoifl suspension m enterobiasis, 769 , 
Van Slyke blood urea clearance test, 472 
Vaquez’s disease, 545 
Varicella. 572 

Varicocele, in renal tumours, 501 
Variola, 574 
minor, 577 

Vascular spiders m portal curhosts, 88 
Vasodilator drugs u) tbrombo'angutis 
ohUtetans, 2S9 
Vasopressin, 717, 723 

m ruptured oesophageal and gastnc 
V ems, 01 

See also Fitressm, 723 
Vato*vagal attacks, 351 

differentiation from epilepsy, 351 
In simple bradycardia, 227 
in syncope, 246 

Vegolysln in essential hypertension, 286 
Ve^, hepatic, thrombosis of, 84 

cesophageal or gastnc, rupture of. In 
portal cirrhosis, 91 
Venesection in cor pulmonale, 210 
in erythrsmiB, 546 
m hseinochTomatosis, CS9 
in heart failure, 245 
In heat stroke, 780 


Venesection in hpoid nephrosis, 435 
Venous hum in portal cinhosts, 88 
Ventricular drainage in hydroceplialus, 

escape in sino-alnal block, 233 
fibnilatlon, 233 
in electric shock, 783 
htemorrbage, 823 
I Ventnculo-cysternostomy m 
I hydrocephalus, 339 
' Ventriculography in hydrocephalus, 839 
in intracramal tumours, 331 
m septic meningitis, 314 
Ventriculostomy m hydrocephalus, 339 
Vertebrs, affertlons of, in compression 
myelitis 426 

cod Bsb, in osteoporosis, 636 
Vertigo, 402 

in cerebellar syndrome, 378 
cpidenuc, 402 
Vesical crises, 414 
Vestibular nerve, lesions of, 402 
VesUbullUs acute, 401 
Vestibulospinal tract, 297 
Vincent’s angina, 6 
apirochzte of, infection due to, 1,3, 6 
Vlomycin m pulmonary tuberculosis, 
171 

Virchow’s gland in carcinoma of stomach, 
42 

Vlrvgon to mHueoza, 604 
Virus pneumoniA, 100 
pneamomtls, ICO 

Viruses A, B and C in etiology of 
inffuenzo, C02 
VUceroptoils, 70 
VlsDal path, lesions of, 881 
Vital capacity of lungs, 126 
in emphysema, 120, 175 
ViUmins, C58 

delldeocy of, conditions due to, 633 
10 treatment of Crohn's disease, 51 
vitamin A, 653 

absorption curve in cteliac disease, 
63 

in Qbrocj'stie disease of 
pancreas 77 
deOciency, 77, 658 
excess of, results of, C58 
international unit, 653 
in treatment of adult ratiac disease, 
67 

vitamm B, B|, B|. B|, C59 
vitamin B complex, C59 
dcliciency, 6^9 

in treatment of acute tracheo 
bronchitis, 137 

in treatment of chronic bronchitis, 
140 

in treatment of ulcerative coLtis. 56 
vitamm Bj in treatment of adult 
ccaliac disease, 67 
In treatment of pink disease, 333 
vitarmn B» m treatment of adult ctebac 
disease, C7 

Vitamin B*, treatment of 
agranulocytosis, 532 
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vitamins — eontimud 
vitamuiBit, 659 

m treatment of herpes zoster, 448 
in treatment of macrocytic ftnicmias, 

in treatment of pernicious anSMtiia, 
521 

m treatment of reponai ileitis, 51 
in treatment of sickle cell amentia, 
520 

fn treatment of sprue, 743 
m treatment of subacute combined 
degeneration of cord, 442 
m treatment of trigeminal 
neuralgia, 801 

relation to Castle’s extrinsic factor, 
510, 521 
vitamin C, OfiO 

and ascorbic add, Identical, OCO 
deficiency in hamoptysls, 101,193 
in treatment of adult coellao disease, 
OT 

in treatment of osteitis deformans, 
035 

Vitamin D. 058 

deficiency effect on bonecalciuin.705 
in treatment of adult cceliac 
disease, 07 

in treatment of Fnnconi’s syndrome, 
COO 

in treatment of lupus vulgsns 050 
in treatment of osteomahcia, 037 
in treatment of osteitis deformnns, 
OSS 

in treatment of rickets, 002 
international unit of, OSS 
vitamin E, 059 

in treatment of lubllual abortion, 
value not prosed, 059 
vitamin K, COO 
deficiency, 07, 5SS 

in hsmoptysis 102, 103 
In treatment of lisemorrliogc due to 
Dmdevon, 101 

In treatment of liypoprolhrom 
binicmia, 00 
vitamin 1’, 000 

deficiency in hxmoptjsls, 101 
in treatment of purpura, 553 
Mtamin P I’, 050 1 

in maturation of red cells, 513 
Vollmer’s patch test IflS 
Volvulus, 53.124 
of stomach 82 
Vomiting, 88 

cerebral, In tuberculous memngUu, 
303 

fxcal, in intestinal obstruction 59 
in acholuric jaundice, 62fl 
in acute aseptic meningitis, 315 
In acute catarrhal cholecystitis, 109 
In acute giomeruloncphrilis, 170 
In acute dilatation of the stomaeh, W 
in acute disseminated enccplialo* 
myelitis, StS 
in acute gastritis, 25 
in acute pancreatitis, 74 


Vomiting In acute peritonitis, 117 
in acute serous meningitis, 315 
In seutc } ellow atrophy of liver, 102 
in alcohol poisonbg, 703 
fn angina pectons, 2^18 
in apiwndicitis, 62 
in arsenic poisoning, 7DO 
fn ascnnosfs.TGS 
in bacillary dysentery, 019 
in bOiary colic, 114 
in bronchopneumonia. 159 
in Caisson disease, 777 
in carcinoraa of the stomach, 42 
in cardiac infarction, 251 
in cerebellar tumour, 3T8 
in cerebral abscess, 333 
in cerebral tumour, 831 
in chrome cholecjutitis, 110 
in chronic dilatation of the stomach, 
80 

in chronic ursmia, 400 
in cirrlmsu of the li% er, 88 
in congenital cystic disease of the 
kidney, 605 

in congenital hypertrophic stenosis of 
the pylorus, 81 
in crush syndrome, 487 
In cysU of the pancreas, 79 
in digitalis administration, 231 
m diphtheria, 5CT 
in dracontlosis, T7C 
in duodenal diverticula, 17 
in epilepsy. 850 
in erysipelas, 50i 
in gastric ulcer, 85 
m glandular fe>er, CIO 
in Graves' disease, 605 
in heat exhaustion, 781 
in Henoch's purpura 553 
in hernia of diaphragm, 215 
in Hirschsprung’s disease, C3 
in hydrocephalus, 338 
in hydronephrosis, 500 
in influenza, CDS 
in intestinal obstruction, 50 
in intussusception. 57 5S 
in latent unrmia, 102 
in leod poisoning, 787 
in meningococcal meningitis, 310 
in mercury poisoning, 785 
in mesenteric thrombosis, 125 
In migraine, 3Q3 
in morphinism, 601 
in pancreatic calculi, 80 
in |iericarditis with effusion, 220 
in pernicious anxmia 520 
In pneumococcal meningitis, 814 
in pneumonia, 15t 
in iMliomyclitb, 130 
In pontine lucraorrhagc, 823 
in quinidine ndminlstrotion, 232 
in rat bite fever, 02 ( 
in nhipslng fever, 750 
in renal colic, 502 
fn scarlet fever, 561 
in sen sickness, 770 
in septic meningitis, 818 
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VomlUng in ttnall pox, 575 
in splrochatnl jaundice, C22 
in Bubarschnoid bninorthage. 821 
in superior sagittal sinus tl^mbosis. 
320 

in tabetic crises, 414 
in tnchinlssis, 770 
in typhus fever, 591 
in vestibular lesions, 401 
in srboopiog>cough, 582 
in yellow fever, 748 
projectile, in intracranial tumours, 33i 
regurgitant, in intestinal obstruction, 
59 

Von Bechterew’i disease. Oil 

Von Gierke's disease, 106 
acidosis in, 680 

Von Graefe’l sign in exophthalmic goitre, 
696 

Von Recklinghausen's disease 
(generalised osteitis fibrosa), 708 
multiple neurofibroma, 452 

Von Wiidwaxtes's disease, 286 


Waaler-Rose test in rheumatoid arthritis, 
651, 652 

Wallenberg syndrome, 378 

War a»lema, 667 

Wassermann reaction, in acquired 
syphilis, 508 

in aortic aneurysiD, 275, 276 
in aortic incompetence, 266 
in aortic stenosu, 267 
m atno ventricular block 235 
in eardnoma of bronchus, ISt 
of liver, 103 

in cerebral thrombosis, 826 
in chronic nephrods, 484 
in cirrhosis of the liver, 90 
in coDgemtal syphilis. 697 
in dia^tes insipidus, 722 
in erythromelalgis, 291 
in facial paralysis, 899 
in fibrosis of the lungs, 178 
In general paralysis of insane, 417 
in gonorrhoKi, 602 
in gumma of brain, 334 
in ha:niatuna,470 
in hydrocephalus, 339 
in intracranial aneurysms, 318 
tumours, 334 
m hpoid nephrosis, 484 
in malana, 732 
in myelitis, 425, 428 
in pnmary atypical pneumonia, 161 
in progressive muscular atrophy, 
420 

in rat bite fever. 624 
in relapsing fever, 750 
in sciatica, 434 

in syphilis of nervous system, 410 
of the lungs, 182 
of the cesophagus, 22 
of the spinal medulla, 412 
of the stomach, 44 
in tabes, 414 


Wassermann reaction, in tuberculous 
laryngitis, 180 

In tumours of mediastinum, 213 
in yaws, 755 

Water and electrolyte metaboUsni, 
disturbance of, 507 
See also Fluid and Electrolyte 
balance, disturbance of, m urxmia, 
489 

deficiency, symptoms of, 611 
depletion and electrolytic disturbance, 
510 

elimination test in nephrotic syndrome, 
434 

intoxication, symptoms of, 511 
Watnbrash, 28 
Water concentration test, 472 
elimination test, 472 
Water-hammer poise, 264 
Waterhouse-Filderichsen syndrome, 311, 
553, 713 

Water-wheel murmur In patent ductus 
arteriosus. 272 
Weber-Chitstlan disease, 690 
Weber’s syndrome, 839 
test, 401 

Wen's disease. 621 

Weil-FeUx reaction in scrub typhus, 
752 

in typhus fever, 592 
Welngarten's syndrome, 166, 616 
Weir Mitchell's disease, 291 
Weidsig-Hcfimann disease, 445 
Walbof’s morbus msrulosus, 550 
Wernicke's encephalopathy, CCO, 0C5 
bemiopio pupillary reaction, 384 
sensory cone, 340 

Wcstphal-StifiinpeU, pseudo-scleroses of, 
362 

Wet brain. 315 

in chrome alcoholic poisonlDg, 793 
Whipple’s disease, 64 
WbJpwOTm disease, 770 
IVhlte strawberry tongue in scarlet fever, 
664 

Whooplog-congh, 582 
and diphtheria, combined 
imraunisaUoii, 557 
Immunisation, 583 
Widal test in typhoid. 586 
von \V’lI]ebrand’s disease, 534 
Vnilis, arculus ortenosus of, 618 
Wnm’s tumour, 504 
ivnson's disease, 861 
Wlnckci's disease, 08, 550 

dliterential diagnosis from 

hemorrhagic disease of newborn. 
556 

Winging of the scapula, 409, 434 
Wintrobe's classification of anemia, SIS 
Witts' diet in hematernesis, 41 
*ivitztUn<^t in intracranial turnouts, 
832 

Wolff-Parkinson-White syndrome, 235 
•* Woody ” tongue In cattle, streptothrix 
causing, 607 

Wool-sorter's disease, 018 
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IVord bliadnras, S41 
deafness. S41 
Worms, parasitic, 7C0 
Wrist drop, in lead poisoning, 788 
in lesions of the radial nerve, 455 
Writer’s cramp, 863 
Wucberia bancroftl, 778 


Xanthochromia in compreasion myelitis, 
427 

in hsmatomyelia, 423 
m meningococcal meningitis, 311 
Xanthomatosis of bones, 543 
essential, “ forme fniste,” 702 
Xanthomatous biliary cirrhosis, 03 
Xerostomia, 14 

X>ray appearances Qf alimentary tract, 
in appendiatls, S2 
in carcinoma of oesophagus. 21 
of stomach, 42 
In cardiospasm, 20 
in colitis, 55 
Id constipation, fiS 
in dilatation of stomach, 80 
in diverticula of (Esophagus, 23 
in duodenal diverticula. 47 
ulcer, 45 

in gastric diverticula, 40 
in gastric ulcer, 85 
in gastro jejunal ulcer, 43 
in Hirschsprung's disease, C3 
in intestinal argentaiOn 
eareiooma, C2 
diverticula, 40 
growths, 61 
obstruction, 60 
in pyloric stenosis, 31 
in visceroptosis, 71 
of bones in Gaucher's disease, 542 
in gout, CS4 

in multiple myelomatosis, 637 
in rheumatoid ortbritb, 651 
in sarcoidosis, COO 
and Joints in acromegaly, 710 
in cretinism, 701 
In generalised osteitis Qbrosa. 
708 

in osteoarthritis, 340 

in osteomalacia, C37 

in Paget’s disease. CS-t 

in rheumatoid spondylitis, dll 

in rickets, 001 

in sciatica, 403 

in tabes, 414 

of chest and diaphmgra in abscess 
of the lungs, 105 
in acUnomycosb of the lungs, 
182 

in avulsion of phrenic nerve, 
152 

m bronchial carunoma.lSO, 151 
152 

In bronchial obstruction, 148 
in bronchiectasis, 142 
in capillary bronciiltb. 1S3 
in chronic broncliitis, 130 
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X'-tay nppearoncea of chest and dia- 
phragm in chronic miliary 
tubcnmlosia, 166, 167 
In collapse of the Jungs, 1 8 4, 1 85 
in c^ts of lungs, 106 
in diaphragmatic paralysis, 214 
in emphysema, 176, 170 
In empyema, 204, 205 
in eventration of diaphragm. 
215 

in hydatid of the lungs, 190 
in Lanier’s syndrome, 517 
in massive collapse of lung. 
165 

in mediastinal tumours, 218 , 
533 

In pcrinepbnc abscess, 400 
in pleura! effusion, 201 
in pneumokoniosls, 181 
in pneumothorax, 200 
In primary atypical pneumonia, 
101 

In psittacosis, 016 
in pulmonary alveolar protein- 
osb, 162 

inpulmonaiyhKmoslderosb,170 
In pulmonary tuberculosis, 163, 
104, 165, m, JOT, 16$ 
in Q fc% er, 603 
in renal tumours, 505 
in retrosternal goitre, 003 
in sarcoidosis, 168. COO 
in sequestration of iung, 153 
in tuberculous meningitis, 300 
In tumours of the lungs, 177 
in VNeingarten's syndrome, 510 
of heart in aortic aneurysm, 270 
In bilharzia, 1^3 
In coarctation of aorta 273 
in rallol’s tetralogy, 273 
in mitral stenosb, 2C2 
in patent ductus artenosus, 272 
in pericarditb with effusion, 220 
in Pick’s disease, 225 
in pulmonary stenosb, 271 
In pyopneumopericardium, 223 
in triciupit! stenosb, 2C8 
of muscles in trichtnlosb, 771 
of normal heart, 21G 
of stioulder in subacromial bursitb, 
644 

of skull in acromegaly, 710 
In brain abscess, 0J6 
In cerebral tumour, 331 
in diabetes insipidus, 722 
in extra or epidural hzmorrhage, 
810 

in hydrocephafus.aso 
in bypopltuitarbm, 721 
in Intracerebral haymorrhi^e, 823 
in Paget’s dhease, 034 
In sinusltb, 820 

of spine in prolapsed intervertebral 
dbc, 465 

of teeth in sciatica, 404 
diagnosis of gall-stones, calcium 
content in relation to, 114 
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X-rayexaminationin bact coli iafections 
of urinary tract, 4t)3 
m calcificatiOQ of liver, 80 
to cervical spondylosis, 458 
m ccrliac disease in adults, GG 
in compression myelitis, 427 
in congestive heart failure, 242 
Id Cooley’s anemia, 520 
u) diffuse osteosclerosis, CSS 
in endartentis obliterans, 281 
m hiccough, 214 
in hyperadrenia, 712 
in intestinal tuberculosu, IGO 
in intracranial aneurysms, 317 
m intracranial tumours, 3(X> 
in Milkman's syndrome, 037 
in North Aroencan blastomycosis, 
183 

HI rheumatoid arthritis 652 
la sciatica, 463 
in tuberous sclerosis, 
of galbbladder, liver and spleen. 
81 

of kidneys to bsmatum, 470 
in hydronephrosis, 500 
in hypeipituitarum, 718 
in unnary calculi, 502 
of suprarenals after penrenol in 
suQlation of air, 712 
of teeth in subacute bacterial 
eodocacditij, 22C 
findings In Fallot's tetralogy, 273 
kymography, 21T 
In perlcaraitis mth effusion. 221 
tnatmest in acromegaly, 720 
In carcinoma of stomach, 43 
in cerebral vascular tumour, 334 


X»ray treatment m chronic lymphatic 
leukismia, 530 
myeloid leukasmia, 537 
in Cushing's disease, 718 
in erythramia, 515 
in Gaucher’s disease, 543 
in Graves' disease, COO 
in hemangioma of intestine, 02 
in Itodgkm's disease, 540 
in hydrocephalus, 330 
m hyperpituitansni,718 
in leukemia, 534 
in mediastinal tumours, 213, 531 
m mv asthenia gmv Is G32 
in osteitis deformans 035 
in osteoarthritis, C40 
in post herpetic neuralgia, 4-18 
in rheumatoid spondylilu, 342 
in sialorrhcea, 344 
in splenic ansmia, 541 
In status lymphaticus, 723 
in subacromial bursitis. &44 
in synngom} elia, 430 
in thymic tumours, 72 4 
in tropical sore, 759 
m tumours of larynx 131 


Yaw*. 755 
Yellow fever, 743 

immunisation, 747 


ZoUiogcr>EUj$0D syndrome, 34 
Zona, 447 

Zoster encephalitb, 447 
universalis, 447 
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